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The following pages .have been prepared with the yiew of soppljing the 
want of a treatise on Physical Geography, adapted to the use of Schools 
and Academies. It is rather a remarkable fact, that among the multitude 
and variety of school-books prepared for the schools in the United States, 
there is not one devoted exclusively to this science. The consequence is, 
that Physical Geography, as a separate study, is very rarely taught in i 
our schools, and that all, or most of the knowledge acquired respecting 
it, is what is incidently obtained in pursuing other kindred studies. 

The Author has aimed to present none but well- authenticated facts, and ao- 
oordingly he has consulted the latest and most reliable authorities. Among 
the works from which valuable information has been obtained are *' Lteix's 
Principles of Geology," •* Milner's GALiiERY of Nature," ** Mil- 
xer's Geography," "Kemtz's Meteorology," "Hughes' Outlines 
OF Geography," and " Somerville's Physical Geography." In this 
connection, the Author would acknowledge his' great obligation to Lieut. 
M. F. Maury, Superintendent of the National Observatory, Washington, for 
very valuable information on the recent deep-sea soundings which he has 
caused to be made in the Atlantic Ocean. From Maury's " Sailing Di- 
rections" many interesting facts have been gleaned respecting the winds 
and currents of the ocean, trade routes, etc. To A D Bache, Superin- 
tendent of the United States Coast Survey, the Author is indebted for va- 
rious Beports of the operations of that department, and for a Tide Table of 
the United States which was specially prepared for this book. 

The maps were compiled with the greatest care by Mr. George W. Colton, 
the aim being to exhibit the most remarkable and interesting features of 
Physical Geography, as far as they are capable of being represented to the 
eye. 
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INTEOD0CJION. 




HYSIOAL Geography is a 
ption of the general 
of fhe earth's sur- 
face, the orcanized beings placed 
upon it, and the operations of tha 
atmosphere bj which it is uni- 
lersailv surrounded. It relates 
to the earth as it exists in a. state 
ol nature, without regard to po- 
htical or arbitrary divisions, or 
of the changes efiected 

2 It miy be divided into four 
luts, telsting respectively to the following subjects: 1. Tt* 
UxD, opBDlid portion of tbe earth's surface ; 2. The Wati 
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=■ '■>mua«»» of the Athubpheu; I 

-"»•""-'«»■ '•^'. rT:pnt and distribution of tl( 
^ ^ Xz. r u.;_ufn:a] mssses uid isiaodt: 
"*-■-" — * ET;-a; mouatiuii systems i mJ 
-. £. !:>( T2s: p,:.i t is. uj>iaud and IoifIidI 
"■-*■ — .=!r -rt n^r-jona of the earth's mi- 
--•■"»■* ■., -u.-B-s. par-Jjquakes, etc-, i" 
.- — -i_-- i._ i-Tn-ci ui" uie land portion d' 

- .1'.- t. :>f «ra.irT¥ of the slobe, whetlitr 
^ - •■-.—*• L,;. ail,; itrrr,: nation of riven; 
■ ^ ■ .1 :-»i* . ani xbe extent, depi 

i-^s- .» :;» /t-w-aiians d the atmospltai 
, .-.I ■ .•■*.— ."ws Utf liws is accordinct 
^ \>--. ..~.v. %:l iM cmscs indnenciog theif 
; . V ■>.._ •!> i>i TOfivinicni M rooisture, de«, 
, ,, .iv ■va--'«> .-aui*t* »ijch are ccMicene^ 

. > .-I.,-, t," /V---.I.''"" tiis^Dc*, or the wii- 
. N. -.%. J"- .i- .^.■ ■:•.•."«. Ii describes tin 
..v\ .» i\ I.' >. .;:v i,v nr.T^ wi^cii contribnle 
, vv\ ,\ . ■ ;« fci>. -iK :^^i"-'-ii!» "here they are 
\ .V ,^N%>' -v ."v- tJ. 1TA. t;ii;dom, showi 
, ■ . 1 .-Mk » -A -St -^^ ;'"js::-'c- a^d esplains tbe 
,vi ,^,l ," \ ;,>...; rvv.-.-ms oi lb* world. 
''•1 vt.vs^kxiis tiv <^ l> to.'Tf p(?m3«t chiiractct 

>' tit tW v>\<l .'t y^^'.l^.■4' l^^n <^ BialdTld. Hi! 

t>' l\<-sit\.>»i\> \'»*>\<>'><- *>i^«*' ^? <v-iih|aesis or trot- 
""»> (■.^-l-l.ii sK,i «*• M*i>w <^l WTTiwries organ- 
'Mil* nHtliU'iitf ii>iv> i>v»(><ih'«; ■"'I III* arts of ciTili' 

Ivi) hi ^lUiHH* >|MivUt-i of (t<' «anh. Tim-nryiag 
"'III li"i>ri-t t>> i>i>iittUti<'n. iirtiTit^l impmcenieDts 
"'I'll nil 1^1 vi'i|mI|'i< a w»<lniil rxrrootion of maps aott 
''H llii'iii iMiiii'i't t'i|«<iii'iil.<i>f (yiUtiml a^ra. i 
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INTBODUCTIONj^ 3 

flactnatioiifl do not belong to the science of Physical Geography. 
i .and majestic features which God has impressed on the face of 
-its continents and oceans — its monntains, valleys, riyers, and 
nain now, with all their prominent characteristics, yery nearly 
s they have existed for centuries past. 

irue that natural agencies are at work, changing to a limited ex- 
se of nature. Volcanic action has rent the crust of the earth in 
places, raising some portions and depressing others; some riyers 
ed new channels, and formed extensiye deltas at their mouths ; 
Holland, vast areas of land have been rescued from the ocean by 
ats and artificial modes of drainage. These and other alterations, 
ie as they may appear, are comparatiyely unimportant as regards 
it large, and scarcely serve to qualify the remark, that the phys- 
of the earth has not greatly changed in modern times. 

1 what is here observed, it must not be inferred that the earth 
in the scene of mighty convulsions. An examination of its sur- 
that at very early periods important changes successively took 
explain those changes, and the causes which have led to the 
te or condition of the earth, belongs properly to the science of 

ical Geography explains many interesting facts of Civil Geog- 
shows where nature has provided for the growth of cities, the 
states, the construction of railroads, canals, and other works of 
provement ; it points out what courses on the ocean the mariner 
e to avail himself of its favoring winds and currents ; and ex- 
pursuits are best adapted to the people of different countries, 
ce of mountains, rivers, seas, climate, and natural productions 
stry of a people and the progress of nations is so great,' that it 
3 for one to acquire a thorough knowledge of general geographyf 
b understanding the facts and principles of Physical Geography 

S. Do such flactoations belong to the science of Physical Geography ? 8. 
ain changes of the earth^s surfiice produced ? What Is observed of these 
10. What does an examination of the earth^s sorfkce show ? What belong^ 
of Geology ? 11. Why is a knowledge of Physicai Geography important ? 



|p«D DISTKIBUTION OF THE LAND 

H through the different 

. 2,792,000 
.21.488.000 

) Torrid Zone 10,4 66,000 

ivT 1,000 



follows : 

iF.E. Bq. Mile*. 

Antarctic Zone 0nknown. 

Tempernte Zona 3,305,000 




Ssmisphere. Kortberc EsmiBphare, 

he unequal distribution of the land may be most strik- 
jen from an inspection of a map of the hemispheres, 
1 upon the plain of the horizon of London. The hemi- 
in which that city occupies the center, includes nearly all 
i on the globe, while the other is almost covered with 
One may therefore be termed the continental or land 
ohere;and the other.the oceanic or water hemisphere. 
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Bay, Massachusetts Bay, Cape 
agansett Bay, New York Bay, 
esapeake Bay, Albemarle Sound, 
0, Bay of Honduras, etc« 

smaller of the two divisions of the 

.test length from north to south is 

greatest width, from east to west, 

IS about 6,420,000 square miles. Its 

broken coast-line of 14,500 miles in 

L sea-coast for every 420 square miles 

w bays or harbors. 

nlization in South America may be attributed 
nrant of bays and gulfs extending inland and 
ges to its interior regions. The disadvantage of 
fever, is partly oounterhalanced by the vast nav- 
oco, Amazon, La Plata, and their branches. 



LESSON III. 



CONTINENTS — (continued) . 

rn Continent is the largest mass of land on the 

is from east to west, about 10,000 miles ; and, 

south, about 8,000 miles. Its area is nearly 

ire miles, or two and one fourth times that of the 

nent. 

3 is the smallest of the five grand divisions. Its 

^th from Cape St. Vincent, in the southwest, to the 

i-a, in the northeast, is about 3,500 miles ; its great- 

, from North Cape to Cape Matapan, is about 2,400 

lie area of its surface, including the islands, amounts to 

J0,000 square miles. 

urope is indented by numerous bays and seas on its 
. and southern sides, in consequence of which the coast- 

>7U.— 21. What is said of Soath America? Greatest length ? Breadth? Ar 

Extent of coast-line ? 22. Blow progress of ciTilization in South America ? "^ 

■sa^n is there for its unbroken ooast-Iine ? 28. What is said of the Eastern 

i Its length and breadth? Area? 24 What is the comparative size of Eui 

■ill ind breadth ? Area ? 26. What is said of its coast indenUtlon ? Extent o 

? What is said of its peninsular character ? What large peninsulas does it emb. 
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CONTINENTS. 9 

GSNEBAL REMABKS ON THE CONTINENTS, 
i' vre examine the map of the world, we shall notice sev- 
ires of similarity between the two continents. (1.) Each 
> into broad, extensive flats toward the north ; while, 
the south, they narrow down to points, offering a rude re- 
ace to an inverted pyramid. 

(2.) Both attain their greatest breadth near the parallel of 
., and are cut off by the ocean at about latitude 70^. 

(3.) Each has a large portion of its area nearly detached ; 

America being joined to North America by the Isthmus of 
aa, about 30 miles broad ; and Africa being connected with 
oy the Isthmus of Suez, about 75 miles broad. 

. (4.) The peninsulas of both continents follow a southerly 
don — as Scandinavia (embracing Sweden and Norway), 
.n, Italy, Greece, Africa, Arabia, India, Malacca, Cambodia, 
5a, and Kamtschatka, in the one ; and South America, Cali- 
.a, Florida, and Alaska, in the other. There are two import- 
exceptions to this rule ; the peninsula of Yucatan, in Central 
erica, and of Denmark, in Europe, both of which project 
ard the north. 

33. The great point of dissimilarity between the Eastern Con- 
cnt and the Western, is in the prevailing direction of the land 
dch extends from east to west in the former, and from north to 
uth in the latter. 

34. Comparing the western shores of Europe and Africa with 
le eastern shores of North and South America, a mutual adapt- 
ion to uijite may be observed in the advancing and retreating 
hape of the land. Thus, the great convexity of Western Africa 
.3 opposite the indentation of the Gulf of Mexico ; and the con- 
vexity of the Brazilian shore is opposite the Gulf of Guinea. 
From this peculiar outline, the idea has been entertained that the 
two continents once formed an undivided territory which some 
.great convulsion separated. 

^uMtiofM.— S9. What may be noticed by examining a map of the world T What ^ 
first feature of aimilarity mentioned ? 80. What ia the second? 81. What the 
82. Th« (otcfOx ? What exceptions are there to the fourth remark ? 88. What is tt 
petntof diHimllarity between Ihe Eastern and Western continents? 84. What 
4ilii0rT«d by oomiwring the western shores of Eorope and Asia with the eastern 
«( Vorth and Bonth America ? 

1* 
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-lands. On the northwestern 
, l)eginning, on the south, with 
^e occurs at the southern ex- 
ng from Chiloe to Capo Horn. 
'Mcutian Isles which form a chain 
la, in the North Pacific ; 'and the 
ig along the eastern Asiatic coast. 




lied oceanic islands, are those which 

ita. They are very numerous in 

Thoy usually contain one or two 

.y situated with reference to others of 

Ljile, the MarquesaB and Society groups. 

LI. sea interspersed with numerous islands. 

was originally applied to those islands 

I- shores of Greece and Asia Minor. The 

s are the Caribbean, or Antilles, in the West 

and Laccadive, in the Indian Ocean ; the 

, and Great Cycladcs, in the Pacific Ocean. 

, at a great distance from any other shore, 

St. Helena, remarkable for being the 




■ Napoleon s last exile is 1 800 miles from the cor 
1^00 from the coast of Africa and 680 from Asc 

■ — «0. What ire chiften! Where namemaii? Ftmr niuiirjimnp^dl 
What li an uchlpelaica? Hnw orTgliiBlly spplied 1 Princliwl »rcblp 
I (aid of (Inela Ltlindit SI Selena? Auenalon liliud ! 
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TT3 I* -ea jke > 
"" Tier— ??r3. rzfilofred 

_ J =:Mnn TOidi gaia- 

-1 ::ie jeigiii of 20C 

et-c .ind a circumief- 

'-f? -'.5^ . I *:ie year, this isJami 

* '*•' T'lii.'iff a fian serous shoal. 
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LESSON V. 

CORAL ISLANDS. 

A VAST number of islands and reefs* in the Pacific and 

•i oceans are of coral formation. They owe their existence 

work of comitless myriads of the coral-insect which inhabit 

seas, and which flom'ish only in the warmer regions of the 

. Coralline structures are sometimes of immense extent. On 
northeast coast of Australia is a reef of coral called the Great 

ler Reef, having a length of nearly 1,000 miles, and being, 
ae part, unbroken for a distance of 350 miles. Some groups 

oral islands in the Pacific are from 1,100 to 1,200 miles in 
^th, by 300 or 400 in breadth ; as, for examples, the Danger- 

and Radack archipelagoes. The Maldive Islands,- situated in 

Indian Ocean, forming a chain of 470 geographical miles, are 
.iposed throughout of a series of circular assemblages of islets, 
formed of coral. 

19. The following description of coral animals and their operations is 
)m Hughes' " Manual of Geography :" " The coral reefs of the Pacific, as 
iW. as those in other parts of the globe, are all produced by the secretions 
the coral-insect, and the process by which they are formed is one of the 
ost curious and instructive phenomena which the natural world presents 
> Tiew. The architects of these wonderful structures are polypes of minute 
ze, and of various species, but all possessing a general similarity of form 
nd structure. They consist, to appearance, of a little oblong bag of jelly, 
losed at one end, but having the other extremity open, and surrounded by 
■entacles (usually six or eight in number), set like the rays of a star. 

60. " Multitudes of these tiny creatures are associated in the secretion 
of a common stony skeleton, that is, the coral, or madrepore, in the minute 
orifices of which they reside ; protruding their mouths and tentacles when 
under water, hut the moment they are molested, or become exposed to the 
atmosphere, withdrawing by sudden contraction into their holes. It is 
proved by observation that these creatures are unable to exist at a ; 

Questions.— 47. Islands and reeft innhe Indian and Paoifle oceans? To w&a^ 

48. Extent of conlline Btruclnres ? G real Barrier Reef? Groups in the Indian a^ 

oceans? Examples? Maldire Islands? 49. Coral reefs, how formed? Arc 

these wonderfol structares ? Of what do they consist? 50. Describe the operati 

eonl insects. To what depth do thoy exist? Upon what mnst coral islands be I 

* Eur, a chain or range of rocks lying at or near the snrfhce of the wate 



■'I 



_5 



> -frrv d K^iadoalt 



nsm. rf the conl 
J«" iw 'Jurty-lini 



GOBAL ISLANDS. 15 

nsited by Beechey, in his voyage to the Pacific. The 
vas thirty miles in diameter, and the smallest less than a 
There is almost always a deep narrow passage opening 
lagoon, generally on the leeward side, which is kept open 
fflux of the sea, as the tide goes down ; and, through this 
ships may sail into the inclosed waters, and. find a good 

Encircling-reefs are those which extend around mountain- 
ids, commonly at a distance of two or three miles from 
3, rising on the outside from a very deep ocean, and sep- j 
om the land by a channel 200 or 300 feet deep. The 
Archipelago exhibits examples of this structure. Otaheite 
the largest of the Society group, is an instance of an en- 
dand of the most beautiful kind, being hemmed in from 
1 by a coral band, at a distance varying from half a mile 
miles. 

irrier-reefs are similar in their structure to the two pre- 
asses, but differ from them in their position with regard 
id. The largest of this class is the Great Barrier Reef ^j 
ortheast coast of Australia, before alluded to (48). It 
in the ocean at an average distance of from 20 to 30 
n the shore, and extends to the distance of about 1,000 

action of the waves as they dash upon this reef has been admi- 
ribed : ** The long ocean-swell being suddenly impeded by this 
ted itself in one great continuous ridge of deep blue water, which, 
T, fell on the edge of the reef in an unbroken cataract of dazzling 
. Each line of breaker ran often one or two miles in length with 
ptible gap in its continuity. There was a simple grandeur, a 
power and beauty in this 8cene,that rose even to sublimity. The 
roar of the surf, with its regular pulsation of thunder, as each 
swell fell first on the outer edge of the reef, was almost deafening, 
-toned as not to interfere with the slightest nearer and sharper 
. . . But the sound and sight were such as to impress the spec- 
the consciousness of standing in the presence of an overwhelm^ 
r. and power." 

le Florida reefs are of this class. By examining a 

-54. Enolrolingi-reefs? Example T Otaheite? 65. Barrier-roeft ? 
\ class T 96. Describe the appearance of this reeC 57. To what class 
t belong? Island south of Florida? The height? Where do they 
ctend ? Their size ? 
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COBAL ISLANDS. 17 

rVboii of the worms at Loo-Choo (an island in the Pacific 

>i the form of a star, with arms from four to six inches 

about with a rapid motion in all directions, probably 

liiers were so sluggish, that they were often mistaken 

' • ; these were generally of a dark color, and from four 

-id two or three round. When the rock was broken from 

•el of high water, it was found to be a hard solid stone ; 

it were detached at a level to which the tide reached 

iscovered to be full of worms, all of different lengths and 

as fine as thread and several feet long, generally of a 

. , and sometimes of a blue color ; while others resembled 

M-ere not unlike lobsters and prawns in shape, but soft, and 

lies long. * 

,\rth of coral ceases when the worm which creates it is no 

u the washing of the tide. Thus a reef rises in the form of 

'•^ lower, till'its top has gained the level of the highest tides, 

e worm has no power to carry its operations, and the reef, 

no longer extends itself upward. The surrounding parts, 

.uce in succession till they reach the surface,. where they also 

lus, as the level of the highest tide is the eventual limit to 

the reef, a horizontal field comes to be formed coincident with 

nd perpendicular on all sides. The reef, however, continually 

ud being prevented from going higher, must extend itself lat- 

^1 directions; and this growth being probably as rapid at the 

as it is lower down, the steepness of the face of the reef is pre- 

*d it is this circumstance which renders this species of rock so 

to navigation. In the first place, they are seldom seen above the 

d in the next, their sides are so abrupt that a ship's bows may 

inst the rock before any change of soundings indicates the ap- 

ianger. 

r a long time it was supposed that the coral formations were rais- 
e floor of the fathomless ocean by the unaided efibrts of these 
ores, but more accurate observations have proved that the ani- 

to live at a greater depth than twenty or thirty fathoms 

r these islands are elevated 200 and 800 feet above the sea-level, 
t that they must have been raised by submarine forces ; in short, 
Icano and the earthquake must have been employed in rearing 
leir present elevation. Mr. Darwin has traced those regions 
> the Pacific, in which upheaval and depression alternately pre- 
I a band of atolls and encircled islands, including the Dangerov 
' archipelagoes, constitutes an area of subsidence more than 4/ 
ind 600 broad. To the westward, the chain of fringing-ri 
the islands of the New Hebrides, Solomon, and New Irel 
»a of elevated coral. Farther westward, another area of si 
St with, including the islands of New Caledonia, and the i 
tier." 
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MOUNTAINS. 19 

are but few insulated mountains, or mountains re- 

her masses, and ascending abruptly from a level 

.e examples are chiefly volcanic, as Mount Egmont, 

and, and the Peak of TenerifTe, on one of the Canary 

le usual arrangement is* in groups or chains, the 

which are connected at the base. The term system 

) a series of chains, groups, and parallel ranges lying 

general direction, though detached. The highest 

isually near the middle of the range. 

B great mountain systems of the two continents follow 
png direction of the land in each ; those of the western 
ning north and south ; those of the eastern, east and 
lie course of secondary chains, as the Apennines in 
Dovre-field in Norway, and the Ghauts in India, corre- 
a the greatest length of those peninsulas. 

s highest known mountain on the globe is Mount Eve- 
sia. It belongs to the Himalaya range, and is situated 
le 87^ east. Its summit is 29,002 feet above the level 
Situated in the same range, about 100 miles to the 
mnt Everest, is Kunchinjinga, next in height (28,156 
ivhich was, till very recently, regarded as being the 
(untain on the globe. The loftiest mountain in South 
I Tupungato,t one of the Chilean Andes (22,456 ft.) ; 
Lmerica, Mount St. Ellas, one of the Rocky Mountains 
) ; in Africa, Mount Kilimandjaro (supposed 20,000 ft.) ; 
rope, Mont Blanc (15,760 ft.). 

mountains of the torrid zone are inhabitable by man 
considerable height. Under the equator, the line of 
now is not less than 16,000 feet above the level of the 
ire approach the poles, this line gradually descends, 

(A. InsnlatedmoimtaiiuT Examples? What is the nsaal arrangement of 
'o what is the term system applied ? 67. Direction of the great mountain 
wo continents ? Course of the secondary chains ? 68. The highest known 
itaatioii and height? Knnchinjinga ? Name and height of the loftiest 
•nth America? In North America? In AfKca? In Europe? 69. Hah 
itains in the torrid zone ? The line of perpetual snow under the equato' 
lea? 

es of Mount Ererest and Kunchiiginga, as above stated, are according 
of Col. Waugh, Surveyor-General of the British East ImMes. The sai 
tees the height of Dhawlagiri, formerly given at 28,078, to 26,826 fL—[Ej 
, whose attitude was formerly given at 28,944 feet, has been ascertaini 
1 feet high. — [EoiTOB.] 
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in the Orisons, 
ige in Europe . 6 J14 
7,570 

.y, Peru 7,852 

le Great St. Ber- 



Feet 

Qaito, capital of Eonador... 9,540 

Ladak, city, Little Tibet 9,995 

Cnzco, ancient capital of Pern 11,880 
Milam, Tillage, Himalaya. .. 11,405 

La Paz, city, Boliyia 12,226 

Puno, city, Peru 12,870 



8,170 



ranada 8,650 

-al of BoliTia 9,250 

vnta Maria, Alps, 
)ermanent habita- 
iurope 9,272 



3 Bogota, capital ^Potosi, Boliyia, highest city 



ofthe globe 18,850 

l^Antisana, shepherds' huts, 

•^ Ecuador 18,454 

Tacora, village, Peru 18,690 

Rumihausi, post-house, ditto 15,540 

e summits of the loftiest mountains have never been 
The difficulties encountered in ascending elevated 
i arise from the precipitous character of the surface, the 
mulations of snow, the intense cold, and the rarity or 
if the atmosphere. Travelers have foimd the rarefied 
he atmosphere on high mountains to cause bleeding 
lose and eyes, and to produce other unpleasant effects. 

e following list, are given some remarkable heights which have 
id: 

Names. D»Ma. Hclfhks. 

kJpi Dr. Paoeard and James Balma . . . .Aug., 1786 16)760 

do. The brothen Meyer, of Aian 1811 18^ 

io. Three peasants of the Tyrol 1804 18^8 

irend Mr. Taylor Thompson, Ist Eiiropean.Sept 9, 1887 . . 14J695 

Professor Parrot, and 5 attendants.. Oct 9, 1829. .17,828 

1 Asia Lieutenant John Wood Feb. 19, 1883.. 15,600 

[anritios Captain Uoyd and officers Sept 7,1883.. 8,800 

hrhyhee Mr. David I>ongIa8 Jan., 1884 18^587 

t, New Zealand. .Dr. Dielfenbach Deo., 1840 8,889 

sa Humboldt and Bonpland Jan., 1800 8,688 

ides Bongner and Oondamine 1786 16,984 

Io., point reach- \ 

point of the v M. Bonssinganlt and Colonel HaH i . 1881 19,699 

ttained by man ) 

• 

71. What is said of heights attained by adrentoroiis trarelers ? The diffi* 
ling elevated mountains? 72. Name the heights reached on the following 
1 by whom: Mont Blanc, Jnngfrau, Ortler Spitz, Peak of Demavend, Ara^ 
ier Botte, Mauna Kea, Mount Egmont, Silla de Caracas, Piehinoha, Chimi- 
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o occur in the range of the Rocky Mount- 

jf which is that known as the South Pass, 

It is at an altitude of more than 7,000 

- '* the sea, and affords a passage so easy of 

drawn by horses may travel through it. 

.lilts, with their cattle, every year traverse 

'V to the valleys of the Pacific. 

'.IS of the West Coast extend along the Pa- 

. Lucas to the Peninsula of Alaska. They 

Nevada of California and the Cascade Range 

.4 the elevated peaks are Mount Hood, in the 

J,000 ft.) ; Mount St. Eiias, near the 60th par- 

and Mount Fairweather, near the 59th parallel 

c Sierra Nevada rises above the snow-line, and 

elevation of between seven and eight thousand 

.vest of this range, lie the gold regions of Cali- 



lalachian, or Alleghany, ranges constitute the third 

a system of North America. They extend along 

>ide of the continent, and within the early settled 

United* States. They terminate, at the south, near 

I'allel ; and, at the north, near the shores of the Gulf 

vTence. This range is broken by the valley of the 

ver and Lake Champlain. The southern portion, to 

ne, the term " Alleghany" is applied, consists of nu- 

railel ridges separated by longitudinal valleys. The 

rn section embraces the Green Mountains of Vermont 

' Vhite Mountains of New Hampshire. The Adirondack 

IS, ivhich extend through the northern part of New 

the west of Lake Champlain, form a part of this system. 

'diafe between the Adirondack Mountains and the main 

f the AUeghanies, lie the Catskill Mpuntains, which are 



R. — 75. "WTiere ia the principal pass situated ? What is said of it? 78. Wh 
rntaina of the West Coast extend? What minor ranges do they embr 
, Uieir height and situation ? What is said of the Sierra Nevada ? Whe 
•ions of California lie ? 77. What is said of the Apalachian. or Alleg 
ere do they extend ? Where do they terminate at the south ? At the n 
By in tbia ran^e broken ? What is said of the southern portion? What ni 
northeaatem section embraoe ? What is said of the Adirondack Monati 
lidEoiuitaina? 
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•ui of from one to two thousand feet. They con- 
' I nber of lakes, and possess a climate of intense 

.iLcipal mountains in Mexico are isolated peaks, 
. are active volcanoes. Several of them lie along 
1 9th parallel of latitude ; the more important being 
/.', Toluca, Popocatepetl, and Orizaba. 

American Mountains. — South America likewise 
>e mountain systems ; the chain of the Andes, the 
Guiana, and the mountains of Brazil. 

Andes f or Cordilleras de los Andes (Chains of the 

.amence on the north near the Isthmus of Panama, and 

southerly direction to the Strait of Magellan. In the 

Jlule and in Patagonia, they form the coast-line ; and, at 

distance, in about the middle of Chile, they are but 100 

ike sea. Their general breadth rarely exceeds from 

miles ; but between the 20th and 25th parallels of lat- 

upwards of 400 miles. 

Andes are divided, according to the countries through 
y extend, into the Columbian, Peruvian, Bolivian, Chil- 
'^ Patagonian Andes. 

The Columbian Andes begin at the commencement of the 
a^aous regions on the north, and extend to the 4th degree of 
idtitude. They have an average height of from 11,000 to 
J feet, and the highest peaks exceed 20,000 feet. The 
elevated of them is Chimborazo (21,424 feet), which was 
isupposed to be the loftiest mountain in the New World. 

0. The Peruvian and Bolivian Andes extend from the 4th to 

28th parallel of south latittude, and are remarkable for the 

at number of their lofty summits, several having an altitude of 

j»MtiofM.-dO. What is said of fhe principal monntaiiu in Mexico? What Toleanf ' 
*<ita lie laong the line of the 19th parallel ? 81. How many mountain systems does Sor 
merica contain, and how are they designated ? 82. Describe the situation of the An( 
.here do they fonn the ooost-line, and where are they at the greatest distance ttom. 
""Dttt? Whatis their general breadth? Their greatest breadth? 88. How are the An 
JiVided? 84. Where are the Columbian Andes situated? Ayerage height? Hig'i 
lilsi? Chimbora|o? 85. Between what parallels do the Feruyian and Boliyian An 
, lindf For what are they remarkable ? How high are many of the paaaes in this V 
n«rthe Andes? 

2 
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ithian Mountains, the mountains of the Spanish peiunsula, 

.lie A-penumes of Italy. The north mountain regions ex- 

.iirough. Norway and Sweden, conatittUing what are some* 

(tailed, ihe Scandinavian Mountains. 

>. Tlie Balkcm Mountains are situaletf south of the Rirer 

• toe, and extend from the shores of the Black Sea, in a west- 

•jicection, through the central part of Turkey in Europe. A 

^.Li Leaves tlie main chain about the meridian of 23° east, and 

.^uea northward to the banks of the Danube; this may be 

..^ the North Balkan Mountains. South of the Balkan, are 

considerable branches, — the Little Balkan, the Deapoto 

, a.nd the chain of Mount Pindus, the latter stretching through 

-hole of the Grecian peninsula. The mountains of the 

<u system have bnt a moderate general elevation, not ez- 

iig, on an average, Trom 3,000 to 3,000 feet above the sea- 

In some instances, however, fliey reach an altitude of 

8,000 to 10,000 feet. 

__ . The Alps ex 

from about the 

■ lian of 15° east 

._»tude, in a semi 

liar sweep of about 

' miles, to the head 

- 'he Gulf of Genoa 

oir breadth vanes 

_^ -' 100 to 130 miles 

. .^y are highest m 

. weBteiJi part,where 

. crest of the range 

-> an average eleva 

n of between 8,000 

19,000 feet, Mont 

inc, Ibeir loftiest 




V aw or the Alps 



limit, and the highest mountain in Europe, has an elevatior 



')Muiii.-», nben ITS Ihe Bilkiui UmnUin ■[»! 
miKluanUntDiiai? HelgbtnTlbc Balkan Mo 
<lkejU[i. niltbmdUiI ATcnig« height In U 
HluKl OrminRnqgothCTnmmiuT WhitlsUi 
Vbuliulilcf UiepworUoDl Ceois? Gr> 



£dl WhUbnnchimUiBi 
nulnal SI. Docrtba Ibe 
iwHlfrnpiutT WhiMa t 
height of itaa Umlt at per. 
il St. Bemaid 1 Uout C«. 



K r R i> r E A X u n C X T A I N fi . 

-■'[. Nimi-rxu-. siimmilN 4'xc'roil 10.000 feet in height, 
:.!>«v.- III.' limit i>r |i<'r|ii-tii;il siixw. lln' line of which is 
V.-. II ".Hint riii.1 '.i.itiio Irit .-ilHive thf l-'vi'l of tbc Ocean. 
I In .|UiiiI.il |i!.-^. tli:it iif Mi'iil C'liilH (hetwoon Savoy 
liii'Mii). IS '"■."TO iV.t :ili.ivii the sen. It i» much more 
I ihlli.'iill cm till' lt;i]i:Lti »itlc thnii on that of Savov. It 
iii' :i jii:mi.(l mills luiiu liy ■! iiiili'9 wiilc, encircled on all 
ill'- ililhri'tit i'ii]iiii'ii[-i'K mill riiltfcM thiit form the suminit 
'Mir Mirnniiiiliuu 1,,-i^rhts are from 2,500 
ii|'lliL> C:ri'at St. Iirmard 




M B,170 feet hiftli ; it is ci-lcbrati-il lor llio pjissagc of the Fronch 
iiriiiyoi-cTitint.lioyciir 1800, but iiiori! 8ii for its huspico iniil wajfii- 
<;iiius il(){r«, iimiiloycil in the rcsciio of (ravc^liTs, Iii^uigliliil ui; en- 
dau^ieretlbytlieBnow-atoniiB. 'r\ieYi'Js»u(MmACtW\\v,''- ^Hg.*«> 
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. Mtid is the highest pass in Enrope, 

L-riages. The great road of the Sim- 
on, attains an elevation of 6,585 feet, 

inience near the head of the Gulf of 

southeasterly direction through Italy. 

I'.e crest of the Apennines varies from 

III the central portion of the chain ser< 

. ., 7,000 and 8,000 feet high. A volcanic 

west side of the Apennines between 

, and at its southern extremity is Mount 

I height, and the only active volcano in 

• 

iim Mountains are situated to the north of 

The higher portions have an elevation of 

I 6,000 feet. A number of peaks, however, 

. The Carpathians are, in general, exceedingly 

passes through them narrow and difficult. To 

18th meridian are several ranges encompassing 

Bohemia, sometimes known as the Hereynian 

.viiig an average elevation of from 2,000 to 3,000 

inge on the north of Bohemia is called the Erz Ge- 

1 signifying " ore mountains." 

> mountains of the Spanish peninsula consist of the 

nd (he Caniabrian Mountains in the north ; the Cas- 

antains, the ilountains of Toledo, the range of the Si- 

hich extend in nearly parallel courses through the 

part ; and the range of the Sierra Nevada in the south. 

about 300 miles in lengti, and have an aver- 

Icvation of from 7,000 to 9,000 feet. Its highest summit, 

[ount Maladjtta, % 11,168 feet in elevation. The Canta- 

I Mountains have an average elevation of from 4,000 to 

JO feet;but some of the summits exceed 10,000 feet. T^^ 

luntains of central Spain are not remarkable for great h- 

>e Apennlnea? JlflEhlt Volranlc n^onl 

inlalna! BBDse* to the WMloritaelSlta merlilkiir St. What ore the 
nngHDr IbeSpanlshpeninsiilBr TheFyreDen! UoddI Makdltta 
dMuudUu? llanaUUiu ot embBl Bp^Dl Ulgbwt ududUi I Tbe i 



^0 ASIATIC MOUNTAINS. 

bill frw risinsj alwvo 5,000 feet. The highest sunmiits of the 
Spanish poniiisula are those of the Sierra Nevada, the general 
luiilht of which varies fmin 6,000 to 9,000 feet. The Peak of 
Miilh.'u-en, in this raiii^e, has an elevation of 11,658 feet. 

{K). The niountaiiis <if Xnrway and Sweden, sometimes called 
tlie Sntnili/mvitiH Moiintuins^ extend along the Atlantic coast, 
fn»in the N:ize, the smr.li point of Norwayi to the North Cape, 
'i'heir averaire height is from 3,000 to 5,000 feet; but some pea^, 
as the JSnee-haitten (.\7i/>i/' hat), in the Dovre-field, are above 8,000 
fi'et in heijjht. The North Cape, in the island of Mageroe, which 
is a (letaelied nienil)er of this mountain system, is a high mass 
of roek rising to 1,161 feet in elevation, and broken into pyrar 
niidal elilfs liv the force of the waves. 

96. The Ural Mountains form the eastern boundary of Europe. 
Tliey extend from about the 51st parallel, a distance of more 
than 1,200 miles, to the vicinity of the Arctic Ocean. Their 
mean elevation is al)out 2,000 feet. The chain of Mount Cauca- 
sus extends b«'tw(»en the Caspian and Black seas, through a length 
of more than 700 miles. The breadth of the whole mountain 
region exceeds 1 50 miles. The highest summit, called El-burz 
(the mountain), is 18,11)3 feet in elevation. The line of per- 
petual snow in the Caucasus is about 11,000 feet above the level 
of the s(.'a. 

97. AsiATu^ MouN'TALvs. — Asia is remarkable for embracing 
the most extensive mountain system in the world. The ranges 
extend mostly in an cast and wn>st direction, from the eastern ex- 
tremity of the continent to the shore of the Mediterranean. 
Among tlie principal chains, are the Aldan, or Stanovoi Mount- 
ains, tlie Altai, the Thian-shan, the Kuen^un, the Himalaya, the 
Ilindoo-Koosli, the mountains of Armenia, and the chain of 
Mount Taurus. 

98. The Himalaya Mountains, which border the plateau of 
Tibet on the south, contain the loftiest summits on the globe. 

Quef<tionM.—95. Tho mountains of Norway and Sweden ? Averape hoipht ? The Norfk 
CapcV 90 Tho Ural Mountains? Extent? Mean elevation? Mount Caucasus? Et 
burz? Lino of perpetual snow? 97. For what is Asia remarkable? General dlrecttOH 
of the ranges? Principal chains? 98. Iliraaluya Mountains ? Their longUi and breadth! 
lleuu elevation? Snow-line? Faasos? 
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) covered 
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an east and west 

'tit^ls, border the great 

— -ic north. The Thian- 

• 'diate to the Altai and 

^reat Desert of Shamo, 

nd Khin-ghan, Pe-ling 

. mountains) extend in an 

I, separated by the basin of 



' ( 



iindoo-Koosh, the summits of 

) feet above the level of the sea, 

A ranges imite : this region joins 

tral Asia with those in the western 

3 Paropamisan extend west from the 

lorthem borders of the plateau of Iran. 

ire a continuation of the same range, and 

aspian Sea, rising in Mount Demavend to 

ct. The Soleimauh (or Suleimaun) Mount' 

:, and the Zagros Mountains on the west of 



a. 



ntains of Armenia^ situated between the Caspian 

.ad waters of the River Tigris, are very irregularly 

Lount Ararat, the highest of these mountains, at- 

/ation of 17,323 feet above the level of the sea, and 

with perpetual snow. The chain of Mount Ta^ 

-* — . — , 

9. The Altai Mountaiiu? Thian-flhan and Eaen-lun ranges? 
) east of the Great Desert of Shamo ? The Fe-ling and Nan-ling? 
osh? What regions do they unite? The Paropamisan? The E 
e Solemann Mountains? The Zagros? 101. The mountains of A 
irat? Mount Taurus? Argaeus? The mountains of Le1>anon? M 
'"uai Mountains? 



/ 
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rxli'iiils iliniiieh Asia Minor, nnd has an average elpvation of 
[1 1.01)1) to 5,000 leet; iu Inulu-sl summit, .l/oun/ Argafui,ii 




rj,.-''l!i fisi iiliiivi- llic sn. '\'\w MoiinlutRs of Lebanon extend 
Jiliiii;; ilir ii>:i-.l ill" Syriii ill a iiorlli ami soiilh direction. Mount 
ll-riiKiii. iliiir li'liii'st siimmil, is 11.030 fcot alwivc the sca-levcl, 
:iiiJ Imnli r- •■ii i!ii' rr^'iDii nf" |i.T]"'tiial snow. The highest peak 
(.rilic .S(„./i- .l/.../«^/;>^v, wlii.li MJiiiil iit thu 1ic:lU of llio Hod Sea, 
IS ;i,:il)l) 1-,.,.| ;ihov tlj,-s,.;i. 

lO'J. M<iiiiit:iiti rMtiLTK iilsii <-\ti'iul tiiroiigh Arnliin, Ilindooslan, 
the Iii(lii-('liL[ii'si' [ii-iLiiisiil;i. mill tliu [loninsulas of Coroa and 
K;tmtcliatka. 

10:i. Ai-iiii'AX Moi\'r.M>s. — A r;mire of mountains extends 
iil.iiijr till! iKirlluTii .-.li.ircs t.f AlViiM ciiUcd Moaul Alias. It hal 
ii mean elevatii.u of fn.iii 3,0UU t" .'J.OUO foci ; but Mount Miltiw, 
to (ho si.iillic;istiv;ird of llir city uf Miirocco, is found to be 
1 1 ,.|00 feet ill iiltitiide. 'J'o fli.- e;istward of tin- -Ilh meridian of 
wi'st loiigiliiilo is a scricM of ranges iiiHvhero more than from 
J,000 to 1,000 feet liifjli. 

101. 'I'lio Mountains of Abyssinia constitute another mountaia 

iittfKliim>,—llH. OfhiT iiHKiiiiiiin rimei'el lin). Whiit iiKmnialiia In \bo ninh or AlHml 
Uuin vk-vnUiinr M'Hiiit MlluinT 1(4. Oil olinl •!<• Ihu nKniiiluini :t Alirwliilii Mil 
Ik'yuuniwUKhMtlUiiuiilUt Tlw villi; of llwKlk-)! Uuiinluiu Duu lUa Uisl aisl 
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.ca. They rest ou an extensive plateau whose ele- 

0,000 to 8,000 feet. The highest summits are up- 

feet above the sea, and are covered with perpetual 

valley of the Nile, through nearly its entire course, 

■)y high rocks or hills of an elevation rarely exceed- 

X hundred feet. Near the Red Sea, there is a suc- 

lountain groups, some of which reach from 6,000 to 

a height. 

e third mountain system of Africa extends along the 

oast, between the parallels of 14^ north, and 18^ 

.lude. Those which run in an easterly and westerly 

I, north of the Gulf of Guinea, are known by the name of 

i; Mountains ; their general height is from 3,000 to 4,000 

'i*he Peak of Cameroons, near the coast of the Bight of 

a detached mountain mass, 13,760 feet in height. In 

iiing island of Fernando Po, Clarence Peak rises to 10,655 

he extreme unhealthfulness of the climate, combined with 

iuses, has prevented any thing like a full survey of even 

ist regions of Africa ; and a very large portion of the vast 

r remains almost entirely unknown. It is probable that 

dive elevations may yet be discovered in the central part. 

^1. A fourth series of mountain chains, known as the Mount- 

of the Moon, extends along the eastern coast of Africa, though 

r generally at a considerable distance inland. But little is 

wn respecting this range. It is supposed to form the border 

.t great interior table-land. Mount Kilimandjaro, in latitude 4^ 

.th, was discovered by a missionary in 1 849. Its summit is cov- 

id with perpetual snow, whence its elevation is assumed to be 

jt less than 20,000 feet. Mount Kenia. a volcano, situated a little 

outh of the equator, is supposed to have about the same elevation. 

107. In South Africa, there is a mountain chain having a gen- 
eral east and west direction, called the Nieuveldt Mountains. The 
Ititude of the highest portions exceeds 10,000 feet. The Tt 
^'fountain, in the neighborhood of the Cape of Good Hope, 
at-topped summit, 3,582 feet above the level of the sea."^ 

Qi mW ofw.— 106. What to the third mopntain Bygtem ? The Kong Mountaiiu? Tl 
(IlBieroons? Ch&rence Peak ? 106. A fourth series of mountain chains? Wha. 

edvegpectingit? Mount Eilimandjaro? Mount Eenla? 107. What monntaii 

^Mlfh Africa? Greatest elevation? The Table Mountain ? 

2* 
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LESSON IX. 

UPLAND PLAINS, OR TABLE-LANDS. 

• 

lOS. TTpLAND plains, sometimes called table-lands, or plateaus, 
arc rxtensivo tsacts whose general level is considerably elevated 
alnivo that of the sea. They are commonly skirted by mountain 
ranges which, in Koino c:ises, descend abruptly into the surround- 
ing plains. Sonu* of these elevated plains support upon their 
surface largo mountain ranges, which, although of inconsiderable 
licight aliove the ])Iateau, are yet of great elevation above the 
l(>v('l of the sea. Table-lands vary in height from 2,000 to 
15,000 feet. 

109. 'J'hc most extensive table-lands of North America are 
those sitnatcd in Mexico. They embrace the plateau of Anahuac, 
and extend from about the 42d parallel southward to the penin- 
sula of Tehuante])ec. This vast highland consists of a series 
of plains of difleront elevations. The highest part of the plain of 
Toluca, upon wliicli the city of Mexico stands, is 9,000 feet 
above the level of the sea. Farther to the southeast, are the pla- 
teaus of Guatemala and Honduras, which exceed 6,000 feet. 

110. The plateau of Chihuahua, lying to the north of the 24th 
parallel, varies from 4,000 to 6,000 feet in height, the southern 
portion being the more elevated. It has a generally level surface, 
and a great part of it is desert. It contains many dry salt-lakes, 
and most of the rivers which cross it, terminate on the table-land 
witliout finding any outlet to tlie coast. The plain of Anahuac 
is more generally fertile, though arid in many parts. 

111. Along the base of tlic Rocky Mountains a succession of 
barren plains extends eastward, for a distance of 400 miles, to- 
ward the valley of the Mississippi. Through these regions the 
Red, Arkansas, and other rivers flow in channels considerably 



Questions. — 108. What are upland plains, table-lands, or plateaus? How commonly 
akirted? Mountain nmges supporled by them ? Ileicrht of table-lands? 109. Table-lands 
of North America ? What large plateaus do they embrace, and where do they extend ? Of 
what does this vast highland consist ? Elevation of the plain of Toluea ? Of the plateam 
of Guatemala and IIon<lura8 ? 110. Describe the plateau of Chihuahua. What is Mdd 
of iut lakes and rivers ? The plain of Anahuac ? 111. Plains east of the Rocky Mountafoit 
Between the Bocky Mountains and the Pacific? 
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3G NORTH AMERICAN PLAINS. 

remarkable height of 12,000 feet. Farther north is the great 
desert t»f Shamo, or (>obi, which has an elevation of from 4,000 
to 5,000 fi*et. Nearly tlic whole of southwestern Asia is ele- 
vated into table-lands, among which are the plateau of Iran, the 
plateau of Asia Minor, and the plateau of Arabia. These pla- 
teauH have an elevation of from 2,000 to 4,000 feet. The pla- 
teau of the Deccan forms the southern portion of Ilitidoostan, 
and h:ia an elevation of about 2,000 feet. 

1 IG. The Sahara (or Great Desert) of Africa, forms a plateao 
of nuHlerate elevation, probably not more in general than from 
1 ,000 to 1 ,500 feet alnive the sea, though particular portions of 
it reach the height of 2,000 feet. It is supposed a vast table- 
land stretclies from the r)th or 6th parallel of north latitude to the 
neigliborhcHHl of Cape Colony. 



LESSON X. 

LOWLAND PLAINS. 

117. Lowland plains are distinguished from plateaus by be- 
ing only slightly elevated above the sea-level. In some cases 
they are considerably below it; as, for examples, the regions 
around the Caspian Sea and the Sea of Aral. They embrace the 
most fertile regions of the globe, and being commonly traversed 
l)y navigable rivers affording facilities for inland commerce and 
communication, they constitute the principal abodes of man, aiid 
the seats of industry and wealth. 

118. North American Plains. — The central portion of 
North America, extending from the Gulf of Mexico to the Arctic 
Ocean, forms one immense plain, estimated to possess over two 
and a quarter millions of square miles, or ideally one third of the 
area of the entire continent. A rising g^round divides it into a 
— 1* 

thij^nn»-.n6 Bahnr&f Table-land of South Africa t»; UT. How we lowland pi th» 
dl.CuiBhed from plateaus? In what case, are thoy bd«i ^ Jh^^evel. What do the, 
embrwe? llS.Whatarelho situation and extent of the gr^ ^..loeuVcbl plain o! NorUk AiMf 
lea' flow divided? 
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( 2. ) The Dry or Roliing Prairies are lo called on aocount of their freedom 
frtiin iiwaiiii« or poola, and from their waTj aorface. The Tegetation consists. 
I>riiici}inny, of grass* weeds, and flowera, which grow with great luxuriance. 
i iTcr these prairies, the American balTalo roams, in herds of fix>m 40,000 to 
fiO.OiiO. 

(:i.) The Moist or Wet Prairies, the least nnmerons, abound in stagnant 
puuls, formed bj the floods of tlie rainj seasons. Thej are ooTered with s 
rich ▼cgctation of tall rank grass. 

122. Along the Atlantic coast, between the base of the Apa- 
larliinii Mountains and tlie sea, stretches a plain, or a compara- 
tively Iovt*I region, narrow in its northern portion, but increasing 
to a width of about 250 miles toward its southern limits, as the 
mountains recede from the coast. Extensive swamps line the 
coast in several places, and the soil, near the sea-shore, is fre« 
quently sterile ; but, farther inland, the country improves and 
contains many fertile tracts. The peninsula of Florida, which 
belongs to this region, is low and flat, and a large portion of it is 
covered with swamps. 

123. South American Plai.vs. — A great central plain extends 
through the entire length of South America. It is divided 
into three principal portions — the plain of the Orinoco, the plain 
of the Amazon, and the plain of the Rio de la Plata, — deriving 
their names from the three principal rivers by which they are 
respectively drained. These divisions are distinguished by the 
names of llanos, selvas, and pampas. 

121. The Llanos, or Level Fields, are those vast plains in 
Venezuela and New Granada which extend to the north and 
west from the Orinoco. They have a very level surface, and so 
gently do tliey slope toward the sea, that a slight rise in the 
Orinoco reverses the current of the tributary streams. At the 
close of the rainy season, the llanos are covered with luxuriant 
grass, and form rich pasture grounds ; but, during the dry months 
which succeed, the vegetation is entirely destroyed, and the 
parched ground opens in deep and wide crevices, giving the 
whole country the aspect of desolation and sterility. 

Qusstions. — 122. Describe the plain of the Atlantic const. The peniMUla of Florida 
128. Into how many portions is the great central plain of South America* divided? By 
what names are they distinguished ? 124 Where are the Uanoe situated '^ What is Mid 
or their level surface ? How covered during the rainy season ? Their asp^ect daring dw 
dry season ? \ 
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127. The Pampas f or Flats , are immense level plains, va- 
riously covored with long, coarse grass, mixed with wild oats, 
cloviT, and other horhage. The country between the 32d and 
39th parallels consists of swampy tracts, overgrown with canes 
and tall reeds, and in other districts covered with gigantic thistles, 
which grow to the height of eight feet, and so thick as literally 
to render the country impassable. During nine months of the 
year the thistles are here the predominant (and almost the only) 
feature of the vegetable kingdom, but with the heats of the sum- 
mer they become burned iip, and their tall leafless stems are 
leveled to the ground by the powerful blast of the pampero^ or 
southwest wmd, from the snowy ranges of the Andes, after which 
the earth is covered for a brief time with herbage. This is des- 
tined, with the return of spring, again to give way to the stronger 
vegetation, which it had succeeded, and for a time supplanted. 

128. Tlie plain which extends from the banks of the Negro 

(latitude 39^ south) to the southern extremity of the continent, is, 
for the most part, barren ; in some places, it is covered with sand 
mixed with stones and gravel. It contains no trees ; but a scanty 
vegetation of shrubs and herbage is found in a few hollows and 
ravines.* 



LESSON XI. 

GLACIERS. 

129. A GLAciERt is a field or immense mass of ice formed 
in deep, but elevated valleys, or on the sides of mountains. Gla- 
ciers occur very extensively among the Alps, the Pyrenees, and 
the mountains of Norway. They are also found on the coast 
of Greenland, and among the Andes of Patagonia. They occur, 

Questions. — 127. What are the Pampas? Describe the country between the 82d and 
89lh parallels. 128. Describe the plain which extends to the south of the Negra IMl 
What is a glacier? Where do glaciers occur extensively ? Number of the glaciers along 
the central part of the Alps ? Their extent ? Number of square miles covered by Uie gla- 
ciers of Switzerland ? 

* Hughes* Manual of Georgraphy. 

t Qlaoikb is from the Latin gladeSy ice. The French word gUidere, from glaee^ f&pA» 
fles an ia^JtnuBe. 
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woathor, and a wot state of the ice, conducing to its advance- 
mcnt; wliilo cold, whether sudden or prolonged, checks its pro- 
press. The ice near the shore of the Mer de Glace (Sea of Ice), 
near Chamouni, was found to more as follows : 

From June 29 to Sept. 28 182 feet 

" Sept. 28 to Dec. 12 70 «* 

" Dec. 12 to Feb. 17 76 «* 

" Feb. 17 to April 4 66 « 

«* April 4 to June 8 88 «« 

133. Glaciers, originating in the regions of eternal firost, de- 
scend far below the line of perpetual snow. The lowest limit 
to which perpetual snow extends downward in the Swiss Alps 
is about 8,500 feet above the level of the sea. The lower gla- 
cier of the Aar descends more than 1,500 feet below the snow- 
line ; while others descend 4,000 or 5,000 below the region of 
perpetual snow and ice ; as, for examples, the glaciers of the 
Upper and Lower Grindelwald. 

131. The appearance of glaciers is thus described by Lyell: 

" When they descend steep slopes and precipices, or are forced through 
narrow gorges, the ice is broken up, and assumes the most fantastic and 
picturesiiue forms, with lofty peaks and pinnacles, projecting above the gen- 
eral level. These snow-white masses are often relieved by a dark back- 
ground of pines, as in the valley of (^hamouni ; and are not only surrounded 
with abundance of the wild rhododendron in full flower, bnt encroach still 
lower into the region of cultivation, and trespass on fields where the tobaooo- 
plant is flourishing by the side of the peasant's hut." 

135. Snow mountains and glaciers, though devoid of vegeta- 
tion in the upper regions, and presenting a picture of desolation 
on a scale of magnificence which makes it awful, are yet a strik- 
ing instance of the truth that nothing was made in vain. 

" Herds of chamois are at home amid the frozen heights of the Alps; the 
Thibetian cow can only bear the climate of the valleys in winter ; nor can 
man pronounce such districts barren, though cheerless in appearance, and 
never intended for his residence. They minister to liis comfort, happinesB, 
and even luxury, as the inexhaustible sources of those streams, which m 
summer, when other waters are evaporated and dried up, roll on through 
the plains, fountains of fertility and plenty. The Rhine, Rhon'fc, Po, Reoas, 

9 

Qitestions.—^Z^. Do glaciers descend below the limit of perpetual Bnr ^rt "What k tht 
lowest limit of perpetual snow on the Alps ? To what distance below t' ' ulinite are slaflkn 
known to descend ? 134. Appearance of glaciers as described by Ly« ^? 188k Whtl » 
mark is made of snow mountains and glaciers ? Uow illustrated ? » r 
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-i are often yery destmctive, as will be seen from the accounts 
1 canoes, given in a succeeding lesson. 

O. There are supposed to be about 300 volcanoes on the 
. about two thirds of which are situated in islands, the re- 
iler being confined to the continents. Their distribution is 
d in the following table : 

On GontiDents. On Idanda. TntaL 

:Tiiope 1 20 24 

VfflA 17 29 46 

Afiriea 2 9 11 



86 28 114 

— 108 106 

109 194 8^ 




LESSON IIY. 

VOLCANIC REGIONS.* 



151. Volcanic Regions of the Andes. — The Andes of 
•uUi America embrace three extensive volcanic regions. The 
rst is known as the Chilean range, the second as the Peruvian, 
iid the third as the volcanic region of Quito. These region^f 
re separated by extensive tracts, in which no volcanic action 
las been known to occur since the discovery of America. 

152. The volcanic range of Chile embraces the most southern 
ine of active vents. It extends from latitude 43^ 28' south, or 
^rom a point on a range with the island of Chiloe to Coquimbo, 
'n latitude 30^ south — a distance of nearly fourteen degrees of 
latitude. This region is remarkable for containing the highest, 
known volcano in the world, that of Aconcagua (22,301 feet). 
To the north is a space of more than eight degrees .of latitude, 
in which no recent volcanic eruptions have been observed. 

QiMtfoM.— ISO. Number of Tcrfeanoes? How many ni these are sitaated in idandal 
Ob eantiDents f What number belongs to Europe ? To Ana ? To Africa ? To Amer 
To Oeeanica f 151. Number of Toleanic regions in the Andes ? By what names kn- 
Tow are Oiese r^ons separated ? 152. Yolcanio range of ChOe T Between what p& 

«i it extend f For what remarkable ? 



*The description of the Toleanie regions contained in this lesson is derived princ 
tt ** Lyeil^ Princi^es of Oeotogy." 
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)usaiid feet wide, surrounding Tunguragua, in Quito, were filled 
th mud from this source to a. depth of six hundred feet. 
157. Volcanoes .OF North America. — Proceeding north 
i>n) the Isthmus of Panama we find extensive volcanoes acat- 
red through Central America and Mexico Coseguina, in the 
rmer country was m eruption in 1835 and some of its ashes 
II at Trusillo on the shores of the Gulf of Mexico Tha 
mount of ashes thrown out by this eruption was so great that 
wenty four miles to the southward Ihey covered the ground to 
he depth of three yards and a half destroying the woods and 
'wellings Thousands of cattle perished and the streams were 
trewed with dead fish 
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a westerly direction, it cuts the vole 
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1 G2. It is sup f ioscd die noidieiii extremitr of this extensire 
' -^Icanic legioQ is in the holders of Cook's InleU northeast of the 
''Tiriisiila <^ Alatska, where one Tolcano, in about the sixtieth 
^ •-'gTee of latitiide, is said to be 14,000 feet hi^ Alaska con- 
tains cones <^ Tmst height, which hare been seen in eruption, 
and iM'liich aze corered for two thirds of their height downward 
^with. perpetoal snow. 

163. From Alaska the line is oontinned through the Aleutian, 
^r Fox Islands, to KamtrhadLa- On this peninsula are manT 
'TctiTe Toicanoes, which, in scMne eruptions, hare scattered ashes 
to immense distances. Of these, the largest is KliucheTsk, lati- 
fnde 56^ north, which rises at once from the sea to the prodi^ 
ions height of 16,512 feet. 

164. The KurQe chain of islands constitutes the prolongatioa 
of this range, which is continued through Jesso, Niphon, Loo- 
Choo, and F or mosa to the Phili{^ine Islands and the Moluccas. 

165. Java is said to contain thirty-eight considerable itdcanoes, 
some of which are more than 10,000 feet high. They are re- 
markable for the quantity of sulphur and sulphurous vapors which 
they discharge. They rard|y emit lava ; hot rivers of mud issue 
from them. There are numerous extinct craters on the island 
fii Java, filled with water which is strongly impregnated with 
sulplmric acid. The streams flowing from them sn^iort no liv- 
ing creature. 

166. The Indian and Pacific oceans contain a great number 
of volcanic islands, interspersed with those of coral formation. 
The former are lofty, and present evidence that they have been 
undergoing upheaval in modem times ; the latter are very low, 
consisting of ree& of coral, usually with lagoons, or lakes, in 
their centers. 

167. VoLCAXic Regions op the Mediterraxean. — Of tho 



-le. SilsatioB at Ike Bortbem extmnity of this Toicanie ref^ioii? Whst nT 
the TokawMB of Alarica? 1€S. Coorae of the rolcuue line ftm Abi^ji ? Toieanora <4' 
KaraiehalkBf KliacberA? 1«L Tftmmgh vkal chain of Wands n the niife praloHiSC''' 
TliroQgk vkM odwr iriands is the chain enafbraed? 16Sl Nomber oT Toleanoes la / 
For what are dMTianailable? Ejected mattef^ Extiort craters ? IC&ExteatoT 
Boet IB the Indian and Facile oeeans? How intcnpersed? Charader of tte ^ 
Uandi of the eoval iriands? 1C7. Tolcanle regions of the Mediterranean? Stf 
looiaB Ues? Yesorins and Etna? Throog^ what eoonHies does this TOkanie 
eKtaadoBihacMtr Onthevertf 
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DinTuLBlioTks, some of which have produced great deyastation in 
le surrounding districts. 

169. Tlie follo^^ing description of its crater is by an'Amer- 
can* who visited it in 1851 : 

** After -ipas^ng through thick clouds of steam charged with the soffocat- 
Jig BulphuToiis acid gas which greatly annoyed our lungs, when the wind \ 

^eax«d OTur Tifdon ire found ourselyes on the narrow rim of the great crater. 
It waa so narrow that only two persons could walk upon it abreast 

- .^ this narrow rim, we walked on a surface not more than six or eight feet 

wide, with th« terrific crater, 1,000 feet deep, on one side, and the abrupt 
descent of 1,800 feet on the other side, into the yalley of Sonuna. It was a 
8p«cU«^Q truly sablime, awfully grand and appalling. The heat below sent 

^P> ^ throes and spasms, dense clouds of steam and sulphurous acid gas, 

wYdoh, at short intervalB, filled the crater, and all that appeared was a pil- 

- lar of a clond» in which we were often involved and half suffocated ; we 
stood with arms locked, for then it was unsafe to move until a whirlwind 
swept \hft crater clear, and we could see into its profound abyss. 

170. « Nothing could be more perfectly formed than this crater. It was 
^magnificent hollow cone, whose nether apex opened into the great world 
of fire below ; still the fire we did not see, although we had the most decisive 
^T* proof of its existence and continued action in the violent ejection of steam 
^ '^' and gas, filling every few minutes this vast funnel, whose diameter across 
y^^f fh>m side to side was probably 1,000 feet; but the dense cloud of steam 
find-Qoxious gas which hovered to leeward over a large portion of the circu- 
lar orifice, rendered it impossible to walk around it, or even to ascertain 
^vh ether a continuity of surface, free from cross f^ractures and chasms, would 
render it practicable without the most imminent danger." 

17^ ' ' ( '*?st recorded eruption of Vesuvius is that which 

>ar of our Lord 79, and by which the cities of 
Pompeii were destroyed. 

ns us of that sad catastrophe, but the sites of those 

.iiknown, and it was not until the last century that 

. Herculanexmi, which was discovered in 1711, lies five 

mediately adjacent to the eastern shores of the bay, 

•>red by the large modem village of Besina. Pompeii, 

-^Ituated further to the southeast, twelve miles distant 

r part of it has been cleared from the ashes under 

in buried, and it exhibits to view the fall picture of 



r the crater's rim ? Its depth ? Clonds of steam ? 170. F 
' Qro ? Diameter of the ftmnel ? What other fitcts are 
led eruption of YesuTiiis ? What cities were destroyed 
overed and where sltoated ? Pompeii, when disoovere 
. >and ? 



^ Profeaor B. BflUman. 
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lere, also, was raised a temple to Vulcan, where the fire never 
eased to bum. From the above-mentioned date, during the 
'hole subsequent period, it has been subject to periodical con- 
ilsions, with intervals of repose varying greatly in duration. 

18 recorded eruptions of Etna are . . .B. C. 480 — 427, interval 58 years. 

...B.C.427— 396, « 81 " 
...B.C.89e— 140, « 256 " 
" between B.C. 140— 122, four eruptions. 
«« B.C. 122— 56, interval 66 years. 

" between B. C. 56 & 88, three eruptions. 
« B. C. 88— A. D. 40, interval 78 years. 

« A.D. 40—261, « 211 years. 

A. D. 261— 812, " 561 " 
A.D. 812—1169, " «57 « 

^Tom this period to the present the agitations of Etna have increased in 
^uencj and power : 

Twelfth and thirteenth centuries 8 eruptions. 

Fourteenth 2 " 

Fifteenth 4 " 

Sixteenth 8 « 

Seventeenth 8 « 

Eighteenth 14 " 

Nineteenth to 1882 4 6 " 

.76. The most remarkable eruption of Etna in modem times 
urred in 1669. It was preceded by an earthquake which 
3led to the ground all the houses in Nicolosi, a town situated 
nty miles distant. A fissure, six feet broad,- and of unknown 
th, opened with a loud crash, and ran to within a mile of the 
unit. A stream of lava flowed down the side of the mount- 
and, after destroying fourteen towns and villages, over- 
dmed a part of the city of Catania. This mass, at its en- 
ce into the sea, was six hundred yards broad and forty feet 
3. The solid contents of this immense stream of lava is es- 
Lted at 93,838,590 cubic feet 

77. Volcanoes of Iceland. — ^Iceland, in the North Atlantic, 
as to form a volcanic region by itself. From the beginning 
tie t'welfth century, there is clear evidence that, during th 
le period, there has never been an interval of more than for 

vtions, — ^176. Eruption of 1660? How preceded? Destmetloa canaed? Am 
aT ITT. Iceland? Frequency of emptioiif? Energy of yolanie action ? Bav:. 
thqnakes? New islands? 
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! in Iceland, about thirty-six miles from Hecla. Geysen 
not constantly active ; few of them play longer than fire or 
ninutes at a time, although sometimes half an hour. The 
d erupiicms are c^n after interrals of a day or two. 

\l . The Great Geyser has a basin at its summit sixty feet in 
leter, and six or seven deep. At the bottom of the basin 
} is a well or funnel, ten feet wide at the mouth, but gradu- 
narrowing to seven or ei^bsty with a perpendicular descent 
3venty feet. The enqitions are preceded by subterraneous 
is like the distant firing of canncm, and shakings of the 
1. The sound then increases and becomes more vicdent, till 
ngth a c<dunm of water is thrown op to the height of one or 
hundred feet. After the water ceases to play, a cohmm of 
OD, rushing up with amazing force and thmidering sound, ter- 
ites the en^tion.* 



lESSON lYI. 

EARTHQUAKES. 



32. Eaethquakes appear to be due to the same cause which 
isioos a volcanic eruption, namely, the energy of elastic va- 

slruggling to find a vent from beneath the surface of the 
li. They are most common in volcanic districts ; but those at 
eater distance from vcdcanoes are more violent, as if the lat- 
afibided passage (or the eruptive energy, which, at other 
ts, cracked and iq>heaved the surface in effecting its disen- 

TienL 

>. The best proof that earthquakes and volcanoes have a 
-* origin is the constancy with which they attend each odiec 
examples are selected in illustration 

lie flUK Bi^it limft vas defltnjed bj an earthqiialw, Ibor iiev Tol- 
.ts were finmd in the Andes. Soon after the earthqnake at UsImb- 
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miles. The rise upon the coast was from 

-at the distance of a mile inland it was sup- 

iy twice as many. It has been conjectured 

r which this permanent alteration of level ex- 

* been equal to 100,000 square miles. 

4S instances of the depression of land have oc- 

the great earthquake at Lisbon, in 1755, the new 

. and its place was occupied by water 600 feet 

J, a region of 2,000 square miles, near the mouth 

embracing the Fort of Sindree, was submerged, 

ad, a mound near by, rising as a compensating 

s or fissures are frequently formed by earthquakes, 

vises, trees, animals, and men have been ingulfed in 

the earth sometimes closing up, and no vestige of 

aing on the surface. The great earthquake of Cala- 

33, furnished numerous instances of such chasms. 

ae neighboring waters of the ocean, during an earth- 

3 strongly agitated. During the earthquake at Lisbon 

/ave swept over the coast of Spain, and is said to have 

dy feet high at Cadiz. At Tangier, in Africa, it rose 

eighteen times on the coast : at Funchal, in Madeira, it 

.i;een feet perpendicular above high-water mark. 

.. Earthquakes have caused an immense destruction of life 
roperty, and in some parts of the world, as in South Amer- 
tie inhabitants are in constant apprehension of danger. 

1. During the earthquake which visited Peru, in 1746, 8,800 of the in- 
umts periBhed. In 1797, Peru was visited by another earthquake, on 
jh occasion 16,000 persons perished. The earthquake at Caracas, in 
2, destroyed 10,000 inhabitants. The great earthquake at Lisbon, in 
)5, destroyed 60,000 persons in the course of about six minutes. The 
nber of persons lost during the earthquake in the two Calabrias and 
ily, in 1788, is estimated at 40,000, and about 20,000 more died by epi- 
iiies which resulted from it. 

^iMsMofu.— 193. Gire the examples of permanent land depression. 198. What Ir 
clefts or fissures ? 194. Example of oceanic movements caosed hj earthquakes *" 
ttl effects of earthquakes? 196. Number of persons who perished during the 
dee of Fern, in 1746 ? In 1797 ? During the earthquake at Caracas, in 1812 ? 
* eirthqoake at Lisbon, in 1756 ? During the earthquake of the two Calabrias, i 
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the purest that can be obtained except by distilla- 

and well water contain many earthy substances in 

.f - .'J brackish taste of wells in countries abounding with 

owing to the presence of that substance. River- 

> character determined by the soil and vegetation of 

ihrough which it flows. 

waters of the globe are divided into the fresh and 

iVesh waters include those of all streams and rivers, 

• he springs, and the greater number of lakes and 

They are so called because they contain no amount 

natter unfitting them for use. It is supposed that the 

Vorth America contain more than half the amount of 

r on the face of the globe. 

Salt water is that which fills the vast basins of the 

besides numerous lakes and springs : it forms by far the 

t portion of the liquid element. The proportion of saline 

Mt which the ocean contains is about 3^ per cent. The prin- 

^^V salts contained in sea-water are common salt (chloride of 

I^^Phi), Glauber's salt (sulphate of soda), Epsom salt (sulphate 

j^^ftagnesia), chloride of magnesium, sulphate and carbonate of 

1^ -, — common salt being the most considerable in amount. Sup- 

Ksing the sea to have a mean depth of 1,000 feet, it has been 

iculated that the amount of common salt it would contain would 

equal, in extent, to five times the mass of the Alps, or one- 

.rd less than that of the Himalaya Mountains. 

202. Oceanic waters in different places vary in the quantity of 

-valine matter they contain. From various observations, it appears 

khpf '^o degree of saltness diminishes toward the poles, and 

^e shores. This is owing to the melting of snow and 

he volumes of firesh water poured in by the rivers. 

^.rtained that the waters of the southern hemisphere 

;alt than those of the northern, while the Atlantic 

e Pacific. 

low are the waters of the ^obe divided f What do the firesb 
they 80 called ? What is said of the lakes of North Americr 
^ater ? What proportion of saline ingredients does it contain 
ts in sea-water ? Which is the most considerable in amonn 
oceanic waters yary ? Where is the saltness ot the ocean 
Between what other r^;iaiu is the saltness nneqnal T 
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LESSON II. 

MIXEILAL SF&IXGS. 

206. 'Mtx'rsjll waters may be divided into four classes: (1) 

^kcvdnlous, such as contain carbonic acid; (2) chalybeate, or 

springs liolding in solution either the carbonate or the sulphate 

0*^ Vxon ^ (^3) sulphurous, or springs containing either sulphureted 

hydrog^en, or sulphate of lime, etc., and which are distinguished 

\yy ^eir repulsiye smell;. and (4) saline, or springs holding in 

solutioii a considerable portion of neutral salts, which render 

V^kiem bard, and impart to them a disagreeable taste, unfitting 

them for a beverage, or for culinary purposes. 

^07 . Acidulaus waters present a spariding appearance which 

they owe to the presence of carbonic acid gas. This gas is 

^ery p\entifdlly disengaged from springs in almost all countries, 

but more particularly in the vicinity of active or extinct volcanoes. 

K.c\d\Aated iRmters sparkle when poured from one vessel into 

another. A remarkable spring containing water of this descrip- 

lion occurs in Asia Minor, near Kiz-hisar, which rises veiy cold, 

but bubbles up exactly like a boiling caldron. A small river in 

SouAi America, a tributary of the Magdalena, which rises in a 

volcanic mountain, has its waters so greatly impregnated with 

Ckns gas, that the Spaniards call it Vinagre {vinegar). 

208. Chalybeate springs are such as contain oxide of iron; 
tV"" term is, however, occasionally applied to springs containing^ 
bsta ices. The springs at Tonbridge WeUs, and Brighton, «S'«<^ 
b( ong to this class. 

' ^uraus springs are so named because they contain 
h usually occurs in the form of sulphureted hydro- 
sulphate of lime. Of the springs of this class are 
rrowgate, and St. Bernard's Well, England. Sul- 
igs are very numerous in volcanic countries. 

e springs contain a greater or less proportion of cl 

Minenl waleffB, how diYided T AcidnloosT Chalybeate? Snlph 

anmee of acidnkxia waten? GartxMiie acid gas? Bpring nf 

^»uth America? 80& Chalybeate apriogs ? Ezamplea. SOS. 6 

iplea. Where namernoB? SIO. Baliiie •pringa? Quantity <^i 

SpriiifiatSaliBaanlSyneiBar On the Gicat and Ltttle Kai 
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tf. Hot nd Wum m Balh, BciU'tt in Morgan, Faujnia 
• Solpbar ia F«aqaicr. Slnmioodale in Frederick, Alcm in 
btidge, JorioDS Wtu;e Sulphur in Frederick, Red in AUe- 
f, Granoa in CairoU. Bocetooit in Raanoke, Hc4siaa in 
, Angana Sfihngi and Da^ns Sprii^ in Boteiourt. 



LESSOR III. 
EiTsns. 




i"d by it and its tribntaiies 

\tUA bad aefuahng -'-- ;« .. i-s—.^ 

Tram aiwhcr is caDed (be irdfr-f^ni^r or watertiiJ, 
he ridge (rf a boose-mor affords an {I:Qstration. This 
s a kAr lange of maantams, as ibe Alps, streams 
Hot into opposite and distant seas. Bnt cwniiionly 
ng baa no great eleiation, a sLxht nse of the sur- 
ficKSt to s^anle streams wbuee moadis are thro m 



ZtTEES. 
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t^ ,^ ' * ^P*^ *^>ori Americz presents the ncf ss3 

y. ' ' ■^^♦''ii r>\nnfrtrti by a nan^abJe nanzL :.nsm 

J*;*#-i/ f,v j^^ ^^^^ Onnoco branchin? t^ a ar^e 
•' ' /Tnvcf J;n^ z,^ ditFvreni channels to the sea. 

'''•'.-nL/ •*'"'''<^* is remarkable for containijif tkxr^ 

'J *•" ^ t-^r »ofiJ. tiial o( the Amazon, measiuw ^^'^i.A 

V. «« / ' ** ^ '^^ '^ ''^ P*'"^ <>^ extent, is the basm of 3 

•• ■-*-»>*' ''^ ^"^ ^'•'^*"lt:, in Sonh America, measurmf 1^.«0 

I . . . ""* ^^' f^'itot nrer-ba^in in Asia is that of tx 

Li, ^ *'*' '**■' *J*^*'*' "-'Vs; the greatest in Africa is Ihaii 

^.^ ^. ^" *^-"**^«i to CiDtaia J ^'40.000 square miJes; aiidtitf 

* '^ ■« i L' 7»f i« dat of tie Vol^a, 528,000 square miles. 

^^"^ '^^ '"'''^ ** common] V winding. In some 
" '*■ ?.•-:• .u% :• .; .:$ artiaJ Jenfth is three times tk 

— .^_j^ iW" a sa^eiit line drawn from as 

CT s^icme to its mouth, as the Forti 

it Srvxian J ; in others, as the Hod- 

Jem;. — it is mainlv straight. The 

V.sais?:rci R:ver is remarkaWe 

_ ' »r :is w_ji:rxs, or bends, as tier 

i: ^ Ir :S4S. the Raccocrci 

... -*■•£! ax. x^zidcisl channel, wss 

■~~j*- :r iiLs^ 5Cr?i3i a little below 

•••l::l- - j^ cf the Red Ri^^- 

. •'<z.j» -*. iTccs 30 niii<s. ia 

- .—;.■»-. z ct?c:cioo steaai- 

* — *»■ nrve ii?crs in. 2^^ 

■ n Ti«» rxa. nm niroiigi 

""*- r's: unines np. isil 

' ■^**- " •- ^ 4 :ir!^ a narrow 

"• ^ -■ -^ s^' vTiitaed 

^z^'^c Tees 
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forest will go down root foremost, and the tops of them 
sappear. 

. The actual meanderings of the Missouri and the Missis- 

or the difference between the direct distance from the 

-) of the former to the mouth of the latter and that by their 

lels, is estimated at 2,148 geographical miles. The mean- 

gs of the other principal streams, including that of their 

taries, are given approximately in the following table :* 

Biven. Meandering. 

Rhine 240 geographical miles. 

Elbe 840 " " 

Bhone 362 " « 

Dnieper ... 532 " « 

Don 562 " « 

Danube 616 " « 

Ganges 866 

Indus 864 " " 

Euphrates 892 

LaPlata...* : 892 

ITile 920 . " 

Orinoco 984 

Lena 1,004 " «* 

Obi 1,044 « « 

Mackenzie .1,156 " . « 

Hoang-Ho 1,160 *^ . « 

.Volga 1,440 « « 

Amazon 1,662 "' " 

Tenesei 1,572 *« « 

221. The windingis of rivers greatly augment their utility, by 
affording facilities for a more extended intercommunication, and 
by diminishing that velocity of current which would otherwise 
be such, in many streams, as to prevent their being bridged or 
navigated with safety. This arrangement affords a striking evi- 
dence of t^* ^om and goodness of the Creator. 

n^ igs of fibe MiflsiiBippif (Hher rfren? S21. How do the 

dlr utility f How mnst we r^;srd thia amagoDent? 

icipal riyen of the worid, indnding their meandeng wr 



1 rtors of a mile wide, after fomung a succession of rap- 

.s Liddenly to a deptbof 153 feet. The cataract is divided 

Island into two parts. The largest of these, on the 

I side, called, Irom its shape, the Horse-Shoe Fall, is 

'_'t, more than one third of a mile, broad, and 153 feet in 

nrlie fall, on the American side, is 600 feet in breadth 

i feet in height. A cloud of mist points out the localit]' 

c;a.ta.nct, and, under favorable circumstances, its loar ma]r 

rd, it is said, at a distance of 40 miles. 




21^. The Falls of St. Anthony, in the Mississippi, about 400 

les from its <"' and just above the mouth of the St. Peters, 

ndnear' ' of the navigation of that stream. They 

■e a d 7 to 20 feet, and are thus described by a 

cQlta the falls,the river is about six hundred 

escent, it is divided by Cataract Island, 

. . ed with trees and shrubbery. All around 

below, are strewn huge masses of lim*' 

Titanic confusion, and attesting the mig 

which they seem to be contending." 



« FiJla at &L iDlbooj. 
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idtms cataract wlucli,siiice the creatitm.has been l&Tisbiiig 
.gnificence od the desert, nnknown to civiliz^ion. 
). The jwincipal water- 
[>f the Eastern Conti- 
are Xerai, Italy, a 
>t the Velino, of 300 
isually regarded as the 
: European cataract , 
>ach, near Laoterbnm- 
in Smtzerland, a per- 
icolar descent of 800 
; K\une(aU, near Schaff- 
en, a fall of the nrer 
Ike in three distinct 
icbes over a precipice 
ards of 80 feet high, 
chenbach, canton of 
n, a series of sue falls, 
mating to 1,000 feet, 
He, a atoall nver of Ba- BeicheGbacn, 

ia, descending m fire faQs 2,000 feet , Eranson, a torrent of 
imt Rosa, 1,100 feet; Caurery, southern India, two grand talis 
ir Seringapatam, 810 feet; Girsnpah,nearatown of that name 
the irestem Ghaots, a single fall of a considerable streani, 
ifeet. 




LESSON y. 

I b comnKmly by a sin^e month, 

awrence and the Hudson; bat 

.'h alluvial regions, carry along 

Icb they deposit at their mouths 

ind dividing the main stream inl 
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harged is estimated at 6,368,077,440 cubic feet, a 
in weight and bulk, it has been calculated, to eighty- 
great pyramids of Egy^t The Hoang-Ho, which 
(he great alluvial plain of China, is supposed to bring 
he hour 2,000,000 cubic feet of ^arth, which so thick- 
lolors the ocean by its discharges as to originate the 
le Yellow Sea. 

ivers are grouped into two grand classes, the oceanic 
mtinental. Oceanic rivers are those which flow direct 
kean, or into waters communicating with it. They 
distinct systems, belonging respectively to the Arctic, 
^aciflc, and Indian oceans. 

L System of the Arctic Oceak. 

Length In 
Conne. Termination. EngUib 

MfleBT 

Eastern Siberia Arctic Ocean 2,400 

Northern Siberia Ditto 1,160 

Central Siberia Ditto 2,900 

Western Siberia Gulf of Obi 2,630 

Northern Russia Arctic Ocean 696 

Ditto White Sea 760 

British America Arctic Ocean 2,160 



n. System or the Atlantic Ocean. 

Northern Russia Gulf of Finland... 46 

Poland, Prussia Baltic Sea 630 

Germany German Ocean 690 

Switzerland and Germany. Ditto 760 

--- France Bay of Biscay 670 

Switzerland, France Mediterranean .... 490 

Austrian Empire, Turkey .Black Sea 1,680 

Southern Russia Ditto 1,200 

Ditto Ditto 1,100 

^,y Abyssinia, Nubia, Egypt . . Mediterranean 2,600 

.. Western Africa Atlantic Ocean 900 

Ditto Gulf of Guinea ... 2,800 

Southern Africa Atlantic Ocean 1,060 

kn British America Hudson's Bay 1,920 

5 Ditto Atlantic Ocean 2,0^'^ 

iisi ■ Central North America . . .Gulf of Mexico 4/ 

e ^co Ditto 1 



aped ? Oceanic riyen ? Ssrstems ? Name tho p 
of the Arctic Ooeaik Atlantic Ocean. Pacifle O 
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..^^'•. The delta (rf'fe, 

;«» tongue of l,»dpr^^ 
[;'«'n„Je,intothr« 

Jr'"™e'««BclaMelsofi 

^e- This extensiwJ 

°"^°« hM been prod« 

«««er brought down iy| 
P^naaaentadvMceafaei 
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^' 't IS supposed, one 
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'•■^ i e-irnr s.^^ ?«» w to onjaute the 




"al- ':>««« jrr'f^- *'-***«• »1» oceanic 
^ or iioo ^rjcu^ cannm- ^^ »— cli flow direct 
f«==^ *7Y.aiaL ti^.Ti^^^'^::^'^ ••'^ 't- They 
**-^ «.^ Ix^ ,,2^' »«?e«:rely to the A«tic. 
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ItfBgfhfa 

-AmicOcewi 2,400 

'^^ U60 

. ^^•'ow ::s 

fen*. -""nc Ooetn. . ggs 

'^^^^Aiii^" 7^^!? ".' 760 

ILS„^„ -iwticOoew 2.160 

■r t>«««-^::: «S 

B«yoy^;:— j^ • 

/^^ IJ» 



» — l^JMI 
J,**:** 



», 






i 




"*^ Oaarm. TWmlnUton. ^^^ 

J**'»lw» NflwOr«n»d» Ciribbcui Bc» .... 860 

?™»<» Venwraela Atl»nticOce*ii.... IJOO 

™»»n Braia Mtto 8.B0O 

~"r>V Ditto mtto 1,100 

8tFt«BoiMo Ditto Ktto 1.8(10 

^'*** Ktto Ditto 2,860 

m. SriTEM or THi pActnc Ocean. 

E(M(«niA^ft Sea of Okhotsk 2,800 

China Yellow 8e» 2.600 

Ditto Mtto 8.200 

mtto CliiiisSM 1.110 

Oolf oraam 900 

Tibet, Coehin China China Sea 2,000 

Oregon Pacific Ocean TSO 

Utah, New Mexico Gulf of California.. 900 

IT. Btitbm or the Ikdlaji Ocean. 

..WesternAma PerdanOnlf 1,600 

■ Ktto Ditto 980 

' -Northern India Arabian Sea 1,700 

..Ba^of Bengal 1,460 

-Tibet, AB«Mn Ditto 2.000 

. -Tibet, Birman Empire Mtto 1.200 

-South AnBtralia Encounter Bay 1,280 

Ca»(inentai rivers are those which are confined exclu- 
me continents, and discharge themselves into completely 
' °l "■* '«■" in sands, deserts, or swamps. The 
g«tal rivers are stated in the foUowing table : 

' Teimliutlcn. 

- European Russia L- CaajMWi. 

.Nttc 

,. mtto. 

^^ii'-opann and Asiatic RuBfea. Ktto. 

'■'<»■ mh ^^fcrtescan rr.UkeArJ. 

,. Ditto. 
... Lake Znrrah. 

ii Lake IiDptKO'. 

"fal Ciia 

'^■"■^ HutlWB. 
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.1* 

I* 
I 



jtl 



BItwb. Ooane. TerminafloiL 

Jordan Palestine Dead Sea. 

Streams north of the African 

Sahara, lost in sands 

Bio Grande Mexico LakeParras. 

Desagoadero Bolivia Lakes and Swamps. 

Humboldt's Utah Territory Lake. 

Bear Ditto Great Salt Lake. 

Many other streams in Utah 
Territory are lost in sands, 
marshes, or lakes. 

• \^m The magnitude of rivers depends upon the area of their 
basins, the rain-producing character of the climate, and the ar- 
rangement of the surrounding mountains, with reference to the 
prevailing winds. Lieut. Maury thus accounts for the vast rivers 
of the South American continent : " The northeast and southeast 
trade-winds, as they come across the Atlantic, filled with moist- 
ure, go full charged into the interior, dropping it in showers as 
they go, until they reach the snow-capped smnmits of the Andes, 
irhere the last drop, which that very low temperature can wring 
from them, is deposited to melt and feed the sources of the Ama- 
zon and the La Plata, with their tributaries." 

237. The proportional quantity of water discharged by some 
of the principal rivers has been estimated as follows : 



Thames 1 

Rhine 13 

Loire 10 

Po 6 

Elbe 8 

Vistula .--- 12 

Danube 65 

Dnieper 86 



Don 88 

Volga 80 

Euphrates 60 

Indus 133 

Ganges 148 

Yang-tse-Eiang . . . 258 

Amoiir 166 

Lena 125 



Obi 

Nile 

St. Lawrence 

Mississippi 

Plata 

Amazon ........ 



179 
250 
112 
888 
490 
1,280 



238. Many rivers are subject to periodical inundations. It is 
to the annual overflowings of the Nile that Egypt owes her fer- 
tility. ^The rise commences about the 21st of June, attains its 
greatest height near the middle of September, and gradually di- 
minishes to the time of the winter solstice. Both the Mississipr ' 
and the Missouri have annual floods during the spring mont? 



^^\ 



QiMttUmt,—98B, Upon what does the ma^itade of riven depend? The large ri^ 
of Soath America ? 287. State the proportional quantity of water discharged by some of 
prindpal riyen. 88& Inundationa of rivers? Overflowings of the Nile? Of other rivet 



avux -^ -nrr -^tttzis ^iisrrec^ a rrprdow are the Orinoco, 



T? '3s maconc osBociatiaiis of 
"^^s -'«cr^ . rt .». T^jcst. -j^ .e ::^aan n^L^ co dicee of the new 

Lamai^ mBtances 




.,.^33-: ^:2f - ^H*xae r-rcxi^s ixe iims^e of the an- 
i:rr:acE: :xnscns: the Tiber revives 
/self "VTih the coLo^al 



«»«**» ^ >e '>^»i,^»n4ia-. at -— * jb. -IjLinirxaes tre jonnected with the 
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Valley of the Mississippi, lying between the Rocky and Alle- 
gliany Mountains; (3) the region to the west of the Rocky 
Mountains, the streams of which are tributary to the Pacific 
Ocean; (4) the northern slope drained by streams tributary to 
Hudson's Bay and the Arctic Ocean. 

242. The Mississippi is the largest of the North American 
rivers. It waters the southern half of the great plain, and brings 
to the sea the drainage of upward of a million of square miles. 
It rises in the small lake of Itasca, at an elevation of only 1,490 
feet above the level of the sea, and flows in a southerly direction 
to its termination in the Gulf of Mexico, after a course of 2,500 
miles. The Mississippi is navigable for 2,200 miles to the Falls 
of St. Anthony which occur at a distance of about 400 miles 
below its source. 

243. The Missouri has its origin in the Rocky Mountains, and 
runs for 3,100 miles in a southeasterly direction before it joins 
the Mississippi, making a total distance, from its source to its en- 
trance into the Gulf of Mexico, of more than 4,450 miles. It is 
navigable from the point where it unites with the Mississippi vp 
to the base of the Rocky Mountains, where the Great Falls oc- 
cur (in latitude 46^ 50 ). 

244. During the period of the annual floods, large tracts of the 
adjoining country are overflowed, and immense damage done to 
property. Artificial embankments, caOed levees^ are constructed 
along the lower course of the Mississippi to prevent inundation ; 
but, in seasons of high floods, they are often broken through by 
the force of thf waters, forming what are known as crevases. 
About one fifth of the whole surface of the State of Louisiana 
is periodically overflowed. 

245. The Ohio is, next to the Missouri, the most important 
of the tributaries of the Mississippi : it is formed by the junc- 
tion of the Monongahela and the Alleghany rivers, which unite 
their waters at Pittsburg, where the river becomes navigable. 
The Ohio, about 950 miles in length, and from four hund 
yards to upward of three quarters of a mile in breadth, f 
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249. The principal rivers draining the region to the west of the 
Rocky Mountains — forming the third division — are the Fraser 
(500 miles), Oregon, or Columbia (1,300 miles), Sacramento (450 
miles), and the Colorado (1,350 miles). Columbia, the most con- 
siderable of these, receives several important tributaries, the 
largest of which is the Lewis. The river Sacramento waters 
ihe northern half of the valley lying between the Sierra Nevada 
and the coast range of California, and forms at its mouth the 
harbor of San Francisco: immediately above this outlet it is 
joined by the San Joaquin, which drains the southern half of the 
valley, and carries off the waters of Lake Tule. The streams 
tributary to the Sacramento and San Joaquin, which flow from 
the east, drain the gold regions of California. 

250. Of the streams draining the northern slope of North 
America two divisions may be made, — one embracing the Nelson, 
Churchill, and other rivers flowing into Hudson Bay ; and the 
other, the Mackenzie, Coppermine, and other streams flowing 
into the Arctic Ocean. The most considerable of these streams 
is the Mackenzie which issues from the western extremity of 
the Great Slave Lake. During the summer, it pours a vast flood 
of waters into the sea; but is obstructed by ice during nine months 
of the year. 

251. The Rio del Norte is a considerable stream of 2,000 
miles in length, which rises in the southern part of the Rocky 
Mountains and runs in a southeasterly direction into the Gulf of 
Mexico. To the south of this stream are few rivers of any con- 
siderable length. The San Juan, in Central America, possesses 
considerable interest from its having hitherto aflbrded the most 
ready means of communication between the opposite shores of 
ilie Atlantic and Pacific oceans. It has its origin in the lake of 
Nicaragua, on the southern portion of the plateau of Guatemala, 
Bnd,ailer a course of 120 miles, empties itself into the Caribbean 
Sea. 

QNMtfon&— S49. The principal riven draining the third division? The Golambia? 
^"enmento? San Joaquin ? Gold redone,' how drained? 250. What two divisions of 
On i/amam draining the northern slope? The Mackenzie? 261. The Bio del Norte? 
' BttAunT 
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*- SoDTH Akerica.v R1VER8. — The tluee principal r 
"'South America are tha Orinoco, the Amazon, and the La P_ 
'*'cn drain, respectively, the northern, miiliUe, aad soothera p 
""""ofthe great plain. ' 

. 253. The Orinoco, nearly 1 .300 miles long, rises in tin ■ 
'"* '''^Guiana. About 130 miles below its Bourc«, it 1 
™ tie Boirthward. a bninth ciUed the Caaiquiare (200 inOaii 
^'^Silt). which joins the River Negro, a tributary of the A 
*"'* Ihtia effects a natural ;ommunication, navigable for 1 
^'•►mu the basins of these two great rivers. 
354. The principal tributaries of the Orinoco, on its Mill 
./t'^*^ Guarian*. Metffl, and Apure.rising in the Andes; ■ 
■'''■<. tho Vcntuari, Caura.and Caroni, having thcir% 
" araim^ Mountains. Below the \-i!lage of i 
I'rom tho in..utii of (he- Orinoco, no i 
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above the lerel of the sea, and flows in an easterly directicm 
across the plateau of BaTaria, throngh Austria, the plain of Hun- 
gary, and between Bulgaria and Wallachia, to its entrance into 
the Black Sea. 

265. The Danube is navigable from its mouth up to Ulm (10^ 
east longitade), or throughout nearly its entire course ; the only 
intemiption being between the towns of Moldova and Gladova, 
w^here it passes, for a space of 60 miles, through a succession 
of rapids and shallows. The principal tributaries are the Inn, 
the Drave, the Save, and the Morava, on the south ; and the 
March, the Theiss, the Alula, and the Pruth, on the north. All 
of these are rivers of considerable magnitude. 

" 266. The more important of the other streams which flow into 
the Black Sea, are the Dniester 'which is 500 mUes long ; the 
Dnieper which is 1,260 miles in length; and the Don, 1,000 
miles. The Dnieper is navigable from Smolensk to the sea, 
except for a distance of about ¥60 miles below Kiev, within 
which distance its navigation is considerably impeded by rocks 
and cataracts. 

267. The Rhine rises in the Alps, at an elevation of 6,580 feet, 
and flows in the upper portion of its course through Lake Con- 
stance. It has a length of 760 miles, and its basin is 70,000 
square miles in area : at Basle, where it is 765 feet above the 
level of the sea, its breadth is 800 feet, at Mentz about 1,700, 
and at Cologne 1 ,400. It is navigable for boats as high up as 
the Falls of Schafihausen, a short distance below Lake Con- 
stance; and, for vessels of some magnitude, as high as Strasburg. 
The current is generally rapid, flowing at the rate of four or five 
miles an houx. Its principal affluents are the Neckar and Main 
on the right bank, and the Aar and Moselle on the left. 

268. Of the other considerable rivers flowing into the Atlantic 
Ocean are — the Elbe (690 miles) and the Weser (380 miles) to 
the north, and the Meuse (550 miles), Seine (430 miles), Loire 
(570 miles), and Garonne (350 miles), to the south. Spaii^. 



Q««<«<m<.— S65. NaTigaUon of the Danube? Tribatartn? SMw OOier itieaiiMHI^ 
flow into the Black Sea? The Dnieper ? 867. The Khine ? Its length, ex|g,| of tM^ 
«ie.? Its principal afflnents? S68. Other connderable rfTera flowin* wa^ t^ Mf 
OtHA? mven of Spain? 
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I ^^H IS and table-lands which extend east and west through 
I ^^V The northern division embraces the rivers which 

e Arctic Ocean, and those, in the west, which termi- 

and seas or lakes unconnected with the ocean. The 

nore numerous class includes the streams which have 

:n in the mountains of the interior, and flow either 

into the Indian Ocean, or eastwardly into the Pacific. 

he Obi, which flows into the Arctic Ocean, is .2,530 
Length; its river-basin is 1,250,000 square miles in ex- 
ig probably the largest basin of any river in the East- 
lisphere. The other principal rivers in the north of 
e the Yenesei (2,900 miles) and the Lena (2,400 miles). 
oi, Yenesei, and Lena all rise in the mountains of the 
ystem, and flow through the Siberian plain. Owing to 
/erity of the climate their waters are frozen during a great 
i* the year, and they are hence of little use for the purposes 
ligation. 

i. The Ganges (1,460 miles) and the Indus (1,700 miles), 

of the most important rivers of Asia, both water the north- 

. portion of Hindoostan. The Ganges, whose basin extends 

I east to west to the south of the Himalaya Mountains, flows 

li easterly direction into the head of the Bay of Bengal. At 

mouth it divides into numerous arms, which inclose a delta 

immense extent (page 72) : its most western arm, called the 

", ^ogly, upon which Calcutta is built, is the only one that is 

^mally navigated. Th% Ganges is remarkable for the great ex- 

"^nt of its fall : it is ascended by steamers as high as Allahabad, 

lore than 800 miles from its mouth. 

275. The Indus rises on the plateau of Tibet, to the northward 
of the Himalaya Mountains, at an elevation of more than 15,000 
feet, and flows into the Arabian Sea. About 470 miles above its 
mouth, the Indus receives, on its lefl bank, the river Chenaub 
which collects the waters of the five streams of the Jeloam, the 
'"' enaub, the Ravee, the Bayas, and the Sutlej. The district 
ered by these five rivers is called the fiunjaub* All the 

iMftofM.— 278. The Obi ? Other oonsiderable rivers of northern Asia? What A 
Id of the Obi. Teneaei, and Lena? 274. Th6 Gangres and Indas? Gi^e p« 
9 Ganges. 875. The Indns. Its tribataries. How far narigable ? 

* Properly, Prntj-aht or five riven. 
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The source of the Nile — calling the head 
-el-Abiad its real source — ^has not yet been 
iS, bul^ its course has been traced upward to 
J of north latitude, and there is reason to be- 
south of the equator 

die Nile has so great a length of course — ^prob- 

ciiort of 3,500 miles — its basin is of very limited 

. distance of 1,400 miles above its mouth it re- 

ary. Through the middle and lower portion of 

Nile flows in a narrow valley inclosed -on each 

rocks : the width of this valley varies from one to 

Nubia and Upper Egypt,to as many as ten or twelve 

down the stream. 

o. Niger or Quorra is the largest of the African riv- 

liow into the Atlantic Ocean. It rises in the mount- 

iudan, where the main tributary is known as the Joliba; 

iiortheasterly course to the neighborhood of Timbuctoo; 

southeasterly course, passing through a wide opening of 

, Mountains, and enters the eastern extremity of the 

Guinea by several mouths. The length of the Niger is 

about 2,500 miles. Above the place of its passage through 

ag Mountains, it receives the waters of the Chadda, a 

\nd deep tributary. The Niger has been ascended by a 

'>oat to more than two hundred miles above the junction of 

'badda, but the extreme unhealthiness of the climate in the 

' ct through which its lower course lies, has contributed to 

failure of many attempts made to explore this part of Africa, 

to establish commercial relations with the inhabitants. 

"Ri ''^es the Niger, the principal rivers upon the west 
\ are the Senegal, the Gambia, the Rjo Grande, 
Volta, the Zaire or Congo, the Coanza, and the 
-i. Both the Senegal (900 miles) and the Gam- 
re navigable rivers : they flow in a westerly di- 
„.. their waters from the same mountain ranges in 

length? Basin? Width of the yalley In different parte ? 881 
direction, and termination ? Length ? How far ascended by r 
of the district in which its lower coorse lies? 882. Other 
coasts of Africa? The Senegal and the Gambia ? TheG«ri< 
the eastern side ? Other rircrs ? 
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^■ich ue the soums of the Niger. The Gariep, or Orange 
Birer, in tbe soottieni part of Africa, has a length of upward of 
1,000 miles. The principal rirer ttpOD the eastern Side of Africa 
■a the Zambesi, which brings down a freat Tolume of ivater, and 
■a said to be narigahle for boats ihrovgb a distance of more than 
Mo miJes. Tbe Lnfiji. Juba, and man;- other rivers <tf the east- 
vn coast, have oot been explored, and are bat little k 



^^. FBESB-waTEB lakes occnr in the greatest nnmbers, and 
"P^^o tbe largest scale, in the northern regions of the globe. 
Aearfy aU iJie lakes of any consideraiOe extent in NMth America 
■'^ situated norlli of the 40th parallel, while in Enrope and Asia, 
the re^'ons peculiarly characterized by fte|h-walcr collections 
ve, for the most jaflB^th of l^^fl^^^el. SalUwater 
Ukea have a m 




LAKES. 89 

irings down more than 518,000,000 cubic feet of water 
hour. The Ural, and many other streams of consider- 

nagnitude, are also received by the Caspian ; but its level 
changed, though it has no perceptible outlet by which to 

urge the water it receives. 

. Lake Aral presents the same phenomena, and, though 
be compared in extent to the Caspian, receives two large 

the Sihoon and Amoo, or Jihon. The difficulty in explain- 
3 nature of these lakes is to account for the constancy of 
3vel, which might be expected to rise considerably, as they 
.ily receiving so large a body of water. The opinion was 
ntertained that they are connected by some internal chan- 
bh the sea, and it was supported by the fact that the water 
' the Caspian and Lake Aral is salt, and contains marine 
tions ; but it has been ascertained that the Caspian is not 
an 84 feet below the level of the Black Sea, thus com- 

disproving the hypothesis that they have a connection, 
bought that the phenomena referred to may be accounted 
evaporation and filtration. Besides the Caspian Sea and 
iral, there are numerous other bodies of water of this 
the receptacles of the continental rivers. (See table of 
3ntal Rivers page 74.) 

A third class comprehends all those lakes which receive 
Eiins, but give birth to some. Many of these lakes occupy 
levated situations, and are the sources of some of the 
rivers. They are no doubt supplied by springs, the waters 
:h rise in their reservoirs until its level is sufficiently 
admit a discharge. The lake in Monte Rotondo, in Cor- 
ona of this class, and is situated 9,000 feet above the 
' the sea. 

The fourth class includes all those lakes which both 

and discharge water, being by far the most numerous 

'^hey commonly .receive the waters of many rivers, 

one outlet. The origin of such lakes is easily 



Aral ? Opinion formerly entertained ? How supported ? 
id ? How may the constant level be accounted for ? Wh 
> 287. Third class? What is said of many of the lake 
bicmte Botondo ? 28& Foarth daas ? How is Uie oriffiD 
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^Mke Superior is the largest firesh-water fonnatioa on 

, computed to have an area of 40,000 square miles ; 

.0 miles ; extreme breadth, 165 ; height above the level 

tlantic, 623 feet; greatest depth 1,200 feet. There is 

^ beheve, from the appearance of the shores, that the 

'f this, as well as the other Canadian lakes, formerly oc- 

1 much higher level than they reach at present. The 

of water carried off by its outlet, the river of St. Mary, 

h less than that receivect by its tributaries, from which 

.stance it is inferred that the evaporation from its surface 

jc very great. 

'. Lake Hurofij remarkable for its brilliant transparency, 
n area of 25,000 square miles. It is about 240 miles in 
L, from 180 to 220 in breadth, and is 591 feet above the 
3f the sea. The outline of this lake is very irregular, .and 
)res are described as consisting of clay cliffs, rolled stones, 
. rocks, and wooded steeps. The greatest depth of Lake 
L is found to be nowhere more than 450 feet. Lake Mich" 
ivhich lies wholly within the United States, is connected 
^ake Huron by means of the navigable channel Mackinaw, 
about 300 miles long, and has an area of about 25,000 
miles. 

. Lake Erie has an area of about 11,000 square miles : its 

5 is 565 feet above the sea. This lake is said to be the 

ae in the whole Canadian chain in which there is any per- 

e current, a circumstance which is supposed to be attrib- 

to its comparative shallowness, its average depth being 

re than 60 or 80 feet. The current of Lake Erie, which 

ways in one direction, combined with the great prevalence 

terly winds, and the occurrence of sunken reefs and 

lanks, form serious obstacles to the safe and easy naviga- 

this lake. The shallowness of the water of Lake Erie 

• causes it to be more readily and more permanently af- 

y frost, so that its navigation is usually obstructed by 

»me weeks every winter, while that of the other W 

open and unimpeded. 

-291. Give parttcnlan of Lake Superior. Change of level ? 292. < 
>o Huron. Lake MiohicaiL 298. Lake Erie. What is said of its 

V? 



BTTBOPEAH LAKES. 93 

^e^ada (111), is about 70 miles in length, from 30 to 35 
ie9 in breadth, and is nearly 4,200 feet above the level of the 
%. Its Tv-aters are saturated with common salt; and during 
^riod^s of drought, considerable quantities of this substance are 
recipitated to the bottom, and there crystalized. No living crea* 
ore is found to exist in this lake. It receives the waters of the 
)ear, AVeber, and other rivers ; but, as is common with the lakes 
ixi tbis region, it has no connection with the ocean. 

!297. Upon the Mexican plateau is the large lake of Chapala 

^about 650 square miles), which is discharged into the Pacific 

by the river Santiago. Lake Nicaragua (about 3,500 square 

miles), in Central America, lies at an elevation of about 128 feet 

above the sea. The distance between its western shore and 

the coast of the Pacific is only eleveif miles ; it is drained by 

the San Juan, which flows into the Caribbean Sea. 

298. South American Lakes. — South America has few 
lakes of any great extent. The largest is Lake Titicaca (about 
3,800 square miles), situated on a plateau of that name, at an 
elevation of 12,785 feet, and surrounded by some of the highest 
summits of the Andes. The water of Lake Titicaca is fresh ; a 
river called the Desaguadero, which leaves its southern extremity, 
flows into the smaller lake (or marsh) of Aullagas, or Uros, which 
'ies at 490 feet lower level, and the water of which is salt. 

299. Lake Maracayho (5,000 square miles), near the coast of 
Caribbean Sea, is connected by a narrow strait with the 
of Maracayho, and has-brackish water. The Lake dos Patos 
ake Mirim are on the southeast coast of Brazil. 
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LAKES — (continued). 
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UROPEAN Lakes. — ^There are two principal lake-re- 
urope, one lying around the Baltic, and situated wit^ 

ive particulars of Lake Chapala. Lake Nicaragaa. 898. '^ 
? Lake Titicaca? 299. Lake Maraeaybo ? Other lakes? 800. 
) there in Europe, and when are they respeotively sitnated ^ 
division characterized ? 
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I qT mratery occupying the deep hollows within the elevated 
tain-valleys. The largest lake in Scotland, and also in 
t Sntain, is Loch Lomond. Its area is 40 square miles ; 
xtreme length, 24 miles ; and its greatest width, 7 miles. 

>3. Of Hie lakes in Ireland, the largest is Lough Neagh. It 
Ltoaled. in. the northern part of the island, and has an area of 
I square miles. The three Lakes of KiUameff, in the south, 
noled for their beantifid scenery. 

^04. Asiatic Lakes. — ^The largest fresh-water lake in Asia 
Ltake fiadkal, situated among the northern offsets of the Altai 
oTintain-system, It has an area of about 15,000 square miles, 
id lies at an elevation of 1,793 feet abov^ the level of the sea. 
.s vraier is fresh, and abounds in fish. It is annually frozen over 
*T a period of five or six months, and may be traversed on 
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305. Among the smaller lakes of Asia are Balkashi, Oubsa, 
/.aisang, Issyk, Bosteng, Lop, Koko-nor, Bouka-nor, and Tengri- 
«ioT — all on or adjacenl to the high plateaus in the interior of 
Aie continent ; — ^Tong-ting and Poyang, in China ; — Zurrah and 
_Bakfategan (both salt), on the plateaus of Afghanistan and Per- 
sia ; — Urumiyah, Van, and Goukcha (the two former of which 
'-Tsre sah), on the Armenian table-land ;->4he salt lake of Koch- 
hissar, in Asia Minor ; — with Lake Tiberias and the Dead Sea 
— in Palestine. 

306. African Lakes. — The largest body of inland water 
known in Africa is Lake Tsady which lies in the central part of 
he continent and is several thousand square miles in area. Its i 

ateis are yery shallow, though fresh and clear. It is not i 

own to have an outlet, but it probably has^a channel of dis- 
'.rge like all fresh-water lakes. 

)7. Of the other Afirican lakes are Lake Dibhiey through 
h the Qnorra passes-, and Lake Tzana, or Dembea, in Abjrs- 

A large lake, called Ngami (or " the Great Water"), has 

ly been discovered in the southern part of Africa, near f 
inllel, lying at an elevation 2,800 feet above the sea. 
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309 . The Arctic Ocean has been but partially explored. Va- 
\ovis ^fibrts have been made to reach its higher latitudes; but, up 
o 4,1118 time, they have proved unsuccessful, in conBeqnence of 
liKe Impenetrable fields of ice which are met with, and the impos- 
sibility of remaining in those regions, with safety, for a great 
"V^TVgtli. of time. During the winter months the waters of the 
A-rctic Ocean are covered with ice, which in summer is broken 
'o.p, a.nd drilled into lower latitudes where it is dissolved. 
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' ice in the Arctic waters are of 
'■gs, which have quite an inde- 
t which is formed by the freez- 
is generally level like that of 
out of the water. Vast fields, 
>een found in the Arctic Ocean. 
■s, so closely packed together 
.;m. Smaller sheets are called 
luch broken up, and the frag- 
. is called paci-iee which, whML 
71. When the parts of a 
sel may sail between the' 
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tbe Atlantic, where they cool the water and air to a great 
.^ around. Icebergs vary from a few yards to miles in 
V^rence, and are often 1,000 feet high. 

. It is supposed that the point of the greatest cold is in 

V imty of Melville Island, and that to the north and west of 

re is, in summer, a comparatively open sea, or " Polynja.'* 

itter opinion is supported by the fact that beasts and fowls 

-toTien to migrate over the ice from the mouth of Mackenzie 

and its neighboring shores, to the north. In further con- 

ion of this conjecture, Lieut De Haven reported that as he 

red Wellmgton Channel the signs of am'mal life became 

' abundant ; and Captain Penny, commander of an English 

• dition, who penetrated on sledges farther toward the north 

vH it was possible for De Haven to do, reported that he actually 

. ived on the borders of this open sea. y^ 

314. The Atlantic, being the principal highway of the world's 

gWlimrrrr, is better known than any other of the great divisions 

fif the ocean. It covers an area of about 31,000,000 square miles 

leaily one sixth of the surface of the gSobe. It is upward of 

miles long ; and has an average width, between the conti- 

of something more than 3,000 miles. It is narrowest be- 

Greenland and Norway ; its width, there, not exceeding 

i miles. Its greatest width, which is not less than 5,000 miles, 

between the eastern coast of Mexico and the western 

coast of northern Africa. 

The North Atlantic, generally veiy deep, is noted for ex- 

hoals in the North Sea and southeast of Newfoundland ; 

• le immense portion of its surface occupied with sea- 

g ely matted together, and forming what is sometimes 

2 the " Grassy Sea." A region of this weed extends 

. leridian of 40^ west, between the parallels of 20^ 

h, bearing the name of " Banks of Fucus." Thence 
varying quantities to the Bahamas, covering an are^ 
1,000,000 geographical miles, or an extent equa^ 
rd the territory of the United States. 




Supposed pout or the greatest cold * Open sea or ** Poljnja"^ ? 
mleeliire? S14. The AUantie Ocean? Its extent? 8'5l Tbe 
J,/ at noted? Where are the Banks of Focns aitaated? When 

teat or the sea so oeeopied ? 
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/ the sor&ce of tlie sea, by daj and night, does not appear to 
ed three or four degrees. In tenqKrate chmates the dinmal 

^e of temperature is rather greater; but it is by no means equal 
xat on land. 

.21. From nmneroos obserraticRis of the temperature of the 

.an the following facts have been deduced: 1. The tenqier- 

re of the sorCace of the ocean is ^nerally lower at mid-day 

n that c^ the atmosphere in the shade. 2. It is alwaj^ hi^er 

midnight 3. Morning and evening the two temperatores 

ally correspond. 4. The mean ten^ratnre of the surface of 

' ocean hr from land is greater than that of the atmo^here 

th which it is in contact. 5. The water is o^er where it is 

allow than where it is of great depth. 6. The seasonal changes 

the temperature of the air do not affect the ocean beyond the 

pth of 300 feet 7. The greatest heat of the surface, 88^ 5' of 

Lhrenheit, is found in the Gulf of Mexico, and in one of the 

ivens of New Guinea. 

322. The color of the ocean is generally of a deep bluish green, 
[t it Taries with every gleam of sunshine or passing cloud, from 
e deepest indigo to green, and even to a slaty gray. It is dif- 
rent in different locahties, depending upon local causes. It is 
lute in the Gulf of Guinea and black around the Maldives. Be- 
reen China and Japan it is yellowish, and west of the Canaries 
id Azores it is green. In some parts, as off California, it has a 
^rmiUon ^hue ; in others, as the eastern division of the Mediter- 
•^ Sea, a purple tint prevails. 

hese various shades are, in most instances, caused by 

marine animalcules which pervade the deep; and 

ent aj^arance, known as the phosphorescence of 

s owing to the phosphorescent brilliancy of these 

tribes. The bed of the ocean, in shallow places, 

a tinge to the superincumbent waters, while the 

appearance, near the mouths of large rivers, ar 

lent washed in from the land. 
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Vbai m aaid of the tempentnre of the surface of the ooean at mi 
ing and erening ? Of the mean temperatore of the ooean i 
ater? Depths affected by seasonal changes? Where is the i 
and? 8S2. Color of the ocean? Mention its haes in dilfe>c^ 
iheae shades genenUycanaed? What other eansea allbel it* ^^ 
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I sea, though the vessel from which it is made be per- 

I st, and though it be known that the plummet has 

.e bottom, yet the line will continue to run out, and un- 

-^uffered to run out, or the plummet be detached from it, 

o great is brought upon it that it invariably breaks. It 

iderto^ or a system of currents and counter currents 

hich,it is supposed, produces this strain. 

Most of the vessels of the navy are now furnished with 
.xiade especially for deep-sea soundings.; and the results 
obtained have enabled the officers at the National Ob- 
"'vry to construct a map of the basin of the North Atlantic 
^^ \v"hich shows the depressions of the solid parts of the 
mf crust below the sea-level, and which gives us, perhaps, as 
fe^n idea of the profile there as geographers have of the con- 
F— afforded by the elevations of the land in the interior of 
dia. 

.9. The deepest soundings ever reported were made m the 
zn and in the South Atlantic Ocean. Lieut. J. C. Walsh, 
.maBder U. S. schooner Taney, being furnished with a large 
itity of iron wire made expressly for the purpose, obtained, 
liie 15th November, 1849, lat. 31° 59' N., long. 58° 43' W., a 
i of the plummet, when after 34,200 feet had run out, the wire 
led without reaching bottom, as it was thought. On the 12th 
Feb., 1853, Lieut. Berryman, of the Dolphin, in lat. 32° 55' N., 
^s 47^ 58' W., obtained a cast of the lead, using the small 
tae as a soandingline. At this trial 39,600 feet ran out, when 
> line parted, and it was consequently thought that the plum- 
ibad T ' "^d he bottom. On the 5th of April, 1852, lat. 

^ S., I W., Lieut. Parker, of the U. S. frigate 

Qgrc cannon ball for his plummet, and sound- 

I tw erryman's, made an experiment at deep- 

& 80 800 feet of line ran out before it parted. 

le f for this sounding was eight hours and 

Utfi 
d3f at sounding was made by Capt. Denham 



I are matt of the renels of the navy provided 7 Beenlt 
leAT e deepest aoandings been made? Qive partlcaltfs o 

bM Walsh. By Lieut Berryman. By lient Parker. ' 880 

)tL} ht of these soundings by the light of subsequent ezperimei 
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H. M. thip Herald, 30th Octobcor, 1S52, UU 3eo49'S,kiif 
370 0& W., with 46;23« feet He hmd been fiuiiislied fi 
■otindiD^ twine firom the U. S. frif^t^ Cangnas, »ad iaaks^i 
» 32 lb. thot, his sinker was m 9 lb. lead. Bj the light w^ui 
subsequent experience has thrown apon the subyect oT Jeep* 
soundings, all four of these immeiiAe depths Jka«e had their l^ 
curacy questioned, and it is believed writli reeecNi. 

331. An instrument has been inrented by Passed MidsbJ/BM 
J. M. Brooke, of the U. S. Navy, which enables the o&cen^ 
now attempt deep-sea soundings to detach the pliunme^ from i^ 
line the moment it strikes the bottom, and then to had v^^ 
tached to the line, specimens of the bottom. In this way speo- 
mens have been obtained from the depth of 12,000 feet,(abadi{ 
miles). These specimens have been examined with a microscope 
by Prof. Bailey at West Point, and found to consist entirelfdi 
minute sea-shells, not a particle of sand or gravel, or any foreif>i 
matter being among them. From this it is inferred ihsU the in- 
ter at the bottom of the sea is comparatively at rest. 

332. The deepest part of the North Atlantic Ocean is prob- 
ably a little to the south of the Grand Banks of NewfoundJaa/- 
There is a place there somewhat in the shape of a boot, whiA 
none of the officers of the navy have so far been able to fatbflffl. 
The deepest soundings that have been satisfactorily made shov 
that, in all other parts, the North Atlantic Ocean is not mre 
thar 25,000 feet in depth. The soundings which hare been 

^he navy have established the fact that there is a pla- 
plf, at the bottom of the ocean between Newfoundlid 
» quite shallow enough for the wires of a submarine 
nd quite deep enough to keep them beyond ihe 
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. How have speclmeO* Loatot^^fcHrher^^ **®®" obtained? Ot 
•'Pecimens been found ^^ ihSK^K^^i ^ **««Pe»t part of ttie 
Pposed to be? What ^^<d^H i£mt ik^^**^' *** *^ '*'^ 

mc la all other Dartel' ^^^^ ■ \ ^*' *"» been est 
s? *^*' 
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LESSON XV. 

THE OCE AH— {continued), 

3. The ocean is subject to three different kinds of motion : 
agitated by the action of the wind, producing waves ; by 
, i^hich result from the attraction of the moon and sun ; and 
iirrents, produced under various circumstances, and resulting 
,a variety of causes. 

14. Waves are produced by the action of the winds on the 
Lce of the water, and vary in size from mere ripples to enor- 
i billows. Their height in open seas depends upon the 
> and duration of the wind, and the angle at which it bears 
n upon the waters ; (but in lakes and bays it is affected by the 
iowness of the waters and the character of the shores ; on 
ih account the shallow waters of Lake Erie are more readily 
irbed by winds than the deeper lakes, Ontario and Huron. 

}5. Waves are not, as appearances would indicate, an on- 
i flow of water. This is proved from the fact that a floating 
r merely rises and falls with very little or no progression, 
res agitate the water but a little way below the surface, and 
supposed that the effect of the strongest gales does not ex- 
. below the depth of 200 feet. 

36. The crest of a wave {b, b) is the ridge or highest part, 
in strong winds is usually 

$red with foam ; the trough 3 ^ 

is the depression between 

waves, and is as much be- 

, as the crest is above, the 

eral level of the ocean. In estimating the elevation of a 

e,the perpendicular height from the trough to the crest is taken. 

37. Waves are sometimes said to run mountains high, but 
is a popular exaggeration. The highest rise noticed in tb*^ 

literranean is 16 feet, and 20 feet off Australia. Durinp 

^sMofM.— ^88. What are the three different kinds of motion to which the ocef 
ct ? 884. How are waves produced, and how do they vary ? Upon what 
height depend ? How is the height affected in lakes and bays ? 885. How 
3d that waves are not an onward flow of water ? 886. What is the crest of a wx 
troQ^T 88T. Give instances to show the height of waves. 
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o distance between them is less, it follows that the 
shortest distance will be those of greatest attraction ; 
- , the waters at a will be more powerfully attracted than 
and /, and the result will be a bulging out at a. 

iut while high water is thus produced at a, it also occurs, 

u.i^e time, in the opposite hemisphere, at d. Different 

dve been assigned for this phenomenon ; but it is probably 

owing to the attractive influence of the moon. The 

-enter, E, will be more powerfully drawn toward the moon 

e waters at d, and recede from them, producing the same 

as though they receded or rose up from the center of the 

As the waters can not rise in one place without falling in 

•er,they are depressed at e and/, when elevated at a and d. 

:. If the earth remained stationary upon its axis, there 
1 be two elevations and depressions of the waters in each 
-^ in a month, or the time the moon is making her circuit 
d the earth. But by the diurnal rotation, the moon passes 
y day the meridian of every part of the globe, producing 
■f two seasons of high and low water. 

43. The time of high tide does not coincide with the time 
in the moon is on the meridian of the place, a period of sev- 

hours ordinarily intervening between the time of the moon's 

Bit and that of high water. The explanation of this is, that 

water, having received motion, continues to rise after the 

>n has passed from its meridian, the impulse continuing for 

\e time after the moon's transit. 

44. Besides the attraction of the moon, the influence of the 
is concerned in elevating the waters of the ocean. The 

ir attraction is not as strong as the lunar, because, though a 
?h larger body, the sun is at a far greater distance from the 

h. The tidal influence of the suu has been calculated to be 

it one third that oT the moon. 

;5. Sometimes the sun and moon act in conjunction, as 



NfuNU.— S41. Explain how high water will be prodaeed in ttie hemisphere < 

moon. StiL What would happen if the earth ranained atatiooarj ? What occi 

iroal rotation 7 94A. What is said of the time of high water ? How expla 

hat is said of the influence of the son on the tides? ^4^^ When do the spring 

Thenetp-tides? 
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the east, while the western coast 

west ; its direction, in the latter 

)f what it was before doubling the 

)uth America, from Rio Janeiro to 
nvances from east to west, bring- 
Ithward, as if the wave came from 
f oast of South America, the tideiw 
Jbnd the Strait of Magellan travels 
I the same side of North America, 
/anama, northward, to Queen Char- 
tides rise, varies greatly in different 
rise does not exceed three feet ; at 
fast of France, the spring tides rise 50 
British Channel, 60 feet ; and, in the 
'Nova Scotia and New Brunswick, it is 
On some occasions, the rapidity of the 
overtake animals feeding on the shores. 
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Interval between 

time ol moon's tran* 

8lt and time of bigli 

water. 


Rise and Fall. 


Mean DoFatlon. 


A 


Mean. 

H. M. 


Dif. betw. 
greatest 
and least 

H. M. j 


Mean. 
Feet. 


Spring. 
Feet 


Neap. 
Feet. 


Flood. 

H. M. 


Ebb. 

H. M. 


Bund. 

H. M. 


w^ 


11 86 


44 


88 


10 


76 


6 14 


6 12 


20 




11 22 


044 


101 


181 


7-4 


6 16 


6 18 


9 


larbor.. 


7 57 


41 


8-8 


46 


2-8 


6 50 


583 


42 




745 
11 16 


024 
1 8 


8-9 

5-8 


4-6 
6*6 


81 
51 


6 21 
6 24 


6 8 
6 5 


28 


1 




• ■ • • 


8 18 


04« 


48 


5-4 


8-4 


6 


625 


028 


■ • ■ • 


8 17 


50 


2-5 






6- 1 


625 




• • • 


18 88 


48 


1-8 


1-6 


0-9 


5 54 


683 






7 1» 


47 


4-5 


5-5 


8-8 


6 1 


6 26 


26^ 




8 18 


51 


6-5 


7-6 


5-5 


5 4 


7 22 







9 22 1 1 12 1 


1-4 


2-8 


0-7 


659 


5 25 





T UM ifl the direction of the wave south of Bio Janeiro? Dee 
western coast of South America. On the western coast o 
tion the height to which tides rise at different places. 



ndebted for the above table to the kindness of A. D. Bache, ^ 
id States Coast Survey. 
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ABCTIO CUBBEHT. Ill 

jrm water is specifically lighter than cold, and when certain 
tions become heated, they rise by reason of their buoyancy 
ve the general surface, and are replaced by surrounding colder 
[ heavier fluid flowing in beside or beneath them. 

)56. The revolution of the earth about its axis is still another 
verful cause in producing currents, particularly those of the 
latorial regions, which have conunonly a westerly direction. 
e winds of tropical climates, which blow continuously, or 
ing long periods in one direction, also lend their influence in 
acting this class of oceanic movements. 

357. Oceanic currents are classed as constant, periodical, varia- 
, counter, and drift currents. Constant currents are produced 

the rotation of the earth, diflerences of temperature in the 
iters of the ocean, and other causes not yet fully understood. 
riodieal currents are principally due to the action of tides, 
lugh they are doubtless affected somewhat by the land and sea 
^ezes and monsoons. Variable currents are occasioned by tides, 
nds, and the melting of ice in the polar regions. Counter cur- 
ats are the streams that flow alongside or beneath, and in op- 
site directions to, other currents. Drift currents are the effect 

permanent and prevailing winds upon the surface of the sea, 
d a variety of other causes. 

358. Arctic Current. — ^The north polar or Arctic Current, 
ter passing round the North Cape of Europe, crosses the upper 
rt of the Atlantic, running to the southwest till it reaches the 
st coast of Greenland. It then traverses the narrow sea be- 
^een that country and Iceland, turns round Cape Farewell, the 
uthem extremity of Greenland, and proceeds northward into 
avis' Strait. It follows the eastern side of the strait as far to 
e north as Holsteinborg, in latitude 67^, where it abruptly turns 
the west, and strikes the o[^site shore of Cape Walsingham. 

rom thence its course is southward to Labrador and the north 
ink of Newfoundland, where it meets the Gulf Stream. 

359. The breadth of the Arctic Current is, in some places, ' 

^iiifwML— <66i What ottter ooieg are hwlrnmental fa prodttdngcnneDiB T 85' 
ay emwalB be rttiwf^rt T What arc ooostaiiteanreiitsT Periodical eoireiits? T: 
ineati? Cooitfareiirreiita? Drift correnta? 858. What ia the eoune <tf the no) 
r or AietleCiurreiit prerioos to itB reaching Gape Farewell? After it tama rooiMi 
un;weQ? 8S9. What ie the breadth of this current r IlsTeloeitjr 



MEXICAN OULF STREAM. 113 

reaches the western shores of South America ; ft small 
rounds Cape Horn, but the great stream flows along the 
an coast until it arrives off the shores of Peru ; it then 
o^vard the west, and in a belt 3,500 miles broad, moves 
irdly through the Pacific. 

On reaching the Indian Archipelago and Australia, it is 
L into numerous smaller streams, and hence the variable 
ts prevailing in the Indian Ocean, which render navigation 
igerous. A large volume of water forces its way through 
ands, and joins the great equatorial current which moves 
rard the eastern coast of Africa. The greater portion of 
ream flows round north of the island of Madagascar, and 
m through the channel of Mozambique, after which, being 
L by other currents from the east, S, doubles Cape Horn and 
( the bed of the Atlantic. 

L Proceeding northward along the western shores of Af- 
it mpngles with the Great Atlantic equatorial current which 
out of the Gulf of Guinea. The Equatorial Current, on 
ing Cape St. Roque, the most eastern point of South Amer- 
B separated into two branches. One proceeds southward 
; the coast of South America, and before reaching the mouth 
3 La Plata, it is turned toward the east, and under the name 
e South Connecting Current, makes the circuit of the South 
itic Ocean, entering the Indian Ocean 200 miles to the south 
16 Gape of Good Hope. 

15. The other and principal branch, known by the name of 

jruiaea Current, is a direct continuation of the equatorial. It 

from off Cape St. Roque, across the mouth of the Amazon, 

'r skirting the low coast of Guiana, and passing through 

bbean Sea, it enters the Gulf of Mexico, between the 

Cuba and the peninsula of Yucatan. 

ExicAN Gulf Stream. — ^This is the most powerful cur- 
n, and the most important in consequence of the extent 

4M8. What happens on its reaching the Indian Archipdago and Austr 
•itBiabieq[oeQt oonne nntil it reaches Cape Horn. 864. Its coarse tbroui 
Where la it divided? What is the coarse of the soathem branch? SC 
ame of the other branch, and where does it run ? 866. What is said of t 
Stream? Where does it originate? Its velocity through the straits of Floridi. 
fioone? Its oonne after striking the banks of Newfiwndkina ? 
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MEXICAN GULF 8TBEAK. 115 

Zooming from the heated caldron of the Gulf of Mexico, 
rs of the Gulf Stream liaye a high temperature, which is 
J lost as they reach higher latitudes, '* The maitimum 
^nre of the Gulf Stream is 86^, or about 9^ above the 
mperatore due the latitude. Increasing its latitude 10^, 
2^ of temperature. And, after having run 3,000 miles 
the north, it still preserves, even in winter, the heat of 
. With this temperature it crosses the 40th degree of 
ititade, and there, overflowing its liquid banksj it spreads 
it for thousands of square leagues over the cold waters 
and covers the ocean with a mantle of warmth that 
so mnch to mitigate in Europe the rigors of winter. 
r now more slowly, but dispensing its genial influences 
reely, it finally meets the British Islands. By these it is 
I, one part going into the polar basin of Spitzbergen, the 
entering the Bay of Biscay, but each with a warmth con- 
>ly above ocean temperature. Such an immense volume 
ted water can not fail to carry with it beyond the seas a 
ad moist atmosphere. And this it is which so much softens 
B there.** 



What is Mid of to tempentnrB? What Is its maadimim or greatoit 
tan, and liow many degrees is tt above thai doe the UUItode? Deaeribe bow the 
•enres to moderate the dimate of Earq>e. 

• lieot. IL F. llanry 
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.ed oxygen and nitrogen, the relative proportions 
irts of the former to 79 of the latter. It contains a 
ariable proportion of aqueous vapor, and a still smaller 
of carbonic acid gas. The proportions of oxygen and 

re definite, but the amount of aqueous vapor fluctuates. 

Unary circumstances, the composition of 1000 parts of 

phere may be stated as follows : 

n : 2100 

gen 775-0 

•ous vapor ". . 14*2 

jonic acid - 0-8 

lOOO-O 

The same proportions of oxygen and nitrogen are found 

atmosphere of all countries, and at all elevations, over 

id over sea, on the summit of the highest mountains and at 

^ase, at the equator and in high northern and southern lati- 

*. The quantity of carbonic acid gas is, however, greater 

the level of the sea in summer than in winter ; greater 

ig the night than the day ; and rather more abundant on the 

nit of high mountains than on plains. 

3. Oxygen gas is a supporter of combustion, and is required 
le support of animal life ; while nitrogen, in its unmixed state, 
Mstmctive to both. Without oxygen, fires would cease to 
, and all animals would immediately expire. By the process 
reathing, it is taken into the lungs and goes to purify the 
1. When the blood is brought into the lungs it is of a dark 
le color ; but it then throws off the hydrogen and carbon, arid 
ives oxygen, which gives it a bright red color. 

«.— 878. What is aald of the inyariable proportions of oxygen and nitrogen in 
*f In what localitiea, and at what times, is the quantity of eartxmle add great- 
hat is said of oxjgen gas T Of nitn^n gas ? What would happen without 
liat is the color of the blood when brought into the lungs? What change 
laoer 
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equally in every direction, and the human body, of the 
y size (supposed to measure 15 square feet), sustains the 
)us pressure of 31,360 pounds or 14 tons. We do not 
e pressure, owing to its acting uniformly on all sides, and 
e the air within our bodies perfectly counterpoises the ex- 
pressure. 

. The weight of a column of the entire atmosphere is 
X} that of a column of water of the same base about 34 feet 
or a similar column of mercury 30 inches high. The 
ire diminishes as we ascend, according to a scale, which is 
' certain. From numerous observations it has been ascer- 
that 



kt the 
igiht of 



Si 2 

7 4 

10^ 8 

14 miles above the level 16 

17^ of the sea, the air is 82 

21 64 

24.i 128 

28 256 



times lighter than at 
the earth's surlace. 



. The pressure of the atmosphere is indicated by the 
eter (the measure of weight), an instrument consisting of 
mn of mercury poised or pressed up into a vacuum by the 
t of the atmosphere. The mercury rises or falls according 
pressure of the atmosphere, its range, at the level of the 

3ing from about 28 to 31 inches. 

» 

. The barometer is used for determining the height of 
ains. At the level of the sea, the pressure is greatest in 
[uence of the weight of all the superincumbent atmosphere, 
mce at that point the highest column of mercury will be 
led ; but as we ascend, this superincumbent pressure is di- 
led, and consequently the mercury falls. Thus, Humboldt, 
foot of Mount Chimborazo, found the barometer to stand 
y at 30 inches ; but, on ascending the mountain to the ele- 
of 19,000 feet, it was very little higher than 14 inches. 

ona. — 877. To what is the weight of a column of atmosphere equal ? 878. Hy 
trament is the pressure of the atmosphere indicated ? What is the range of tl^^ 
J column at the level of the sea ? 879. For what is the barometer used ? Whe^^ 
highest column of mercury be sustained, and why? Why does it fall as ^w^ 
What did Humboldt discover ? Lieut. Hemdon T What have experimet^m^ 
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attempting to reach a high elevation in the Andes. He 

ed the same difficulty in kindling and maintaining a fire 

heights, which Marco Polo felt on the momitains of 

\8ia. In the high regions of the Andes a malady pre- 

Ued t)eta^ which is thus spoken of by Lieut. Hemdon : 

IS the sickness caused by the rarity of the atmosphere 

•5 great elevations. The Indians call it veta, or vein, be- 

^uey believe it is caused by veins of metal diffusing around 

.nous infection. The affection displays itself in a violent 

^he, with the veins of the head swollen and turgid, a diffi- 

jf respiration and cold extremities.'* 



LESSON III. 

WINDS. 



3. The atmosphere remains at rest as long as its densify 
ichanged ; but, as soon as the equilibrium is broken by 
cause whatever, a motion occurs, which is called wind. If, 
le part of the atmosphere, the air becomes dense, it passes 
^ to those parts where the density is less, in the same man- 
is air, compressed in a pair of bellows, escapes by the orifice, 
may compare this displacement of air to that of water in 
"s ; it is a flowing of the aerial ocean from one region toward 
lier. 

54. The currents of the atmosphere perform many invaluable 
ices to man. They renew the air of cities ; and they miti- 

the climates of the north by bringing to them the heat of the 
h. They transport the clouds from the sea to the interior 
ontinents, thus aiding to fertilize regions which would other- 
B become arijl and uninhabitable. They waft the sails of the * 
igator around the globe, bring distant nations into familiarity, 

are thus greatly instrumental in the diffusion of civilization 
. Christianity throughout the world. 

MvMoiM.— ^. How long: does the atmoepbere remain at rest? What oocnn when 
equiUbriain h broken ? If in one part of the atmosphere the air becomes dense, whai 
«a? To wliat may this displaoement of the air be compared? 8S4. Describe the 
svH the atmospherie curreuta. 
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ally experience teaches us the unequal force of the 

ibiting every conceivable variety, from the almost in- 

!)reeze, to the hurricane which prostrates the monarch 

rest. The following facts respecting the velocity and 

.vinds have been ascertained : 

>e Perpendicular force on 

.L-8 one square foot In ponnda CharacterlsUca. 

avoirdupois. 



KX)5 Hardly perceptible. 

•020 Just perceptible. 

*128 Gentle, pleasant wind. 

•492 Brisk gale. 

1-968 Very brisk. 

4*429 High wind. 

7-873 Very high wind. 

12-300 Astorm. 

17*715 A violent storm. 

81*490 A hurricane. 

49*200 A Yiolent hurricane. 



Winds may be divided into three classes, — Variable, Per- 
:, and Periodical. 

Variable Winds. — Variable winds, as their name indi- 
are very irregular as to time, direction, and force, and 

continue to blow for many days. They prevail in the 
(rate and Frigid zones, those of the Torrid zone being, for 
st part, either permanent or periodical. 

We are not fully acquainted with the causes which pro- 
lese partial and ever-fluctuating aerial currents, but there 
oubt that they are mainly due to the unequal states of the 
ature of land and sea. Although these winds alternately 
rom every point of the compass, changing frequently from 
int to the opposite in a very short space of time, it has 
bserved that different seasons are characterized by winds 
ifierent directions. Franklin long ago observed in North 
;a, that in summer the winds come from the south and in 
from the north. 

lA.— 888. Wbat is said of the nneqaal force of the wind f Describe the for^^ 
la the characteristic, of wind haying a velocity of 1 mile per hoar. 8 milea p^l 
lOea per hoar. 10 miles per hoar. 20 miles per hoar. 80 miles per hoor. ^^ 
loar. 50 miles per hoar. 60 miles per hoar. 80 miles per hoar. 100 miles ^^ 
. Into what three etasses may winds be divided? 890. What are 
liere do they prevail f 891. To what are they no doabt mainly dae? 
•served respecting them T What did Franklin observe f 
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ih. of Europe the north winds are of great violence and 
y, owing to the contrast between the snow-covered Alps 
^ elevated temperature of the Mediterranean. 

Uhe bora, a northeast wind, so called in Istria and Dalmatia, is 
les 80 furious as to OYertnrn horses at plow. The mistral and the 
' bise a^ winds which prevail in the southeast of France. The mis- 
owB from the northwest, descending from the mountains of Central 
, and sweeping over the ancient provinces of Proyence and Langue- - 
lere it is supposed to contribute greatly to the salubrity of the air, by 
ing the exhalations from the marshes and stagnant waters common in 
3gion of extensive levels. It is very fearful in the Gulf of Lions ; 
the name of that gulf, not derived, as commonly imagined, from the 
Lyons, but from the lion-like violence of its tempests. The vent de 
lack wind) is a. cold, piercing current from the Alps and the mount- 
' AuYcrgne, which chiefly follows the course of the Rhone, in the val- 
rough which it runs, rendering the climate in winter very severe. In 
a north wind, called the gallego, is of a very formidable character. 

r. Hot winds are very frequent in countries contiguous to 
epical regions. Large deserts and plains, covered with little 
ation, engender very warm winds ; these winds, which are 
[loxious character, prevail in the vast deserts of Asia and 
a, where they show themselves in all their force. Nubia, 
ia, Persia, and other parts of Asia, are visited by a burning 
peculiar to the desert. In Arabia it is called samoum, from 
Lrabic samma, which signifies hot and poisonous. It is also 
d samiel, from samm, poison. In Egypt it is called cham" 
ifty) because it blows for fifty days, from the end of April 
June, at the commencement of the inundation of the Nile, 
e western part of the Sahara it is named harmattan, 

►8. The Samoum, or Simoom, as more commonly called, is an- 
ced by the troubled appearance of the horizon ; afterward, the 
becomes obscured, and the sun loses its brilliancy, — paler 
the moon, its light no longer projects a shadow ; the green 
e trees appears of a dirty blue ; the birds are restless ; and the 
;hted animals wander in all directions. The rapid evapora- 
occurring at the surface of the hum«n body, dries the skir 

«M{>fM.->896. What is said of the hora f The mUtral f The isevU de Use t 
e are hot vlnda yery fireqtient 1 By what name is the burning wind called in . 
By what other name is it known ? What is it called in Egypt, and why ? Ii 
m part of Sahara ? 898. How is the simoom announced ? How does it affco 
nhody? 



THE BIKOOU. 

mflames the throat, accelerates respiration, and causes a ridrai 

809. This hot irind is deloUrioiM in Its mildest forme, occaaionaHy (fc 
™W!hTe, and many a pilgrim to the shrine of the prophet at Mecci, ml 
^■chant to the marla of Bagdad, huve pariahed by its noxiouB, 8iif««% 
I>an"*w. ?™** Buffered from it when ascending the Nile, he and hii im- 
^^ed^ "0 eneiratod as to ba incapable of pitching their lanta. tf 
Teaa b ** "^ ^^ '" Intolerable headache. " The poisonous simoMn ,' k 
**B, when at Chondi, " blew as if it came from on oven j onr eyes wen 
no »4n '"^^^' ""» "">«« tottering, our throats perfectly dry; oi 

uer Was fimnd from drinking an inunodernte qaaatity of water. 
Was si " ^ ^°°*' ^^^^•" "^^ Bnokhardt. ■' in going from a'ont to Eali,l 
Be^ '•'"** "W lie simoomin the plain which separates Forschiout frca 
M a d' "'* *™** arose I was alone, mounted on my dromedary, ml 

ftee br '"""^ ^'^ *'"^ '"^ ""* ''^'"'""f™- ^ endea-rored to protect nj 
Whose BT*"'^'"* '* '" " ''"^''^'^'''af. Meanwhile, the dromedary, iolo 
yes the wind drove the sand, became restless, commenced gaUopi^ 
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Volney gives the following complete acoonnt of the omoom and its 
: *' Trayelers," he states, '* haye mentioned these innds under the 
>f poisonous winds ; or, more correctly, hot winds of the desert. Such, 
&, is their quality ; and their heat is sometimes so excessiye that it ia 
It to form an idea of their Violence without haying experienced it ; 
may be compared to the heat of a large oyen at the moment of draw- 
.t the bread. When these winds begin to blow, the atmosphere assumes 
urming aspect. The sky, at other times so clear in this climate, be- 

dark and heayy ; the sun loses its splendor, and appears of a yiolet 
The air is not cloudy, but gray and thick ; and is, in fact, filled with 
tremely subtile dust that penetrates eyerywhere. ' 

. " This wind, always light and rapid, is not at first extremely hot, 
increases in heat in proportion as it continues. All animated bodies 
liscoyer it by the change it produces in them. The lungs, which a too 
sd air no longer expands, are contracted and become painful. Respi- 
i is short and difficult, the skin parched and dry, and the body con- 
l by an internal heat. In yain is recourse had to large drafts of wa- 
lothing can restore perspiration. In yain is coolness sought for ; all 
3 in which it is usual to find it deceiye the hand that touches them. 
le, iron, water, notwithstanding the sun no longer appears, are hot. 
streets are deserted, and the dead silence of night reigns eyerywhere. 
nhabitants of towns and yillages shut themselyes up in their houses — 
those of the deserts in their tents, or in pits they dig in the earth — 
e they wait the termination of this destructiye heat. 

}. " It usually lasts three days, but if it exceeds that time it becomes 
(portable. Woe to the traveler whom this wind surprises remote from 
er ! he m\ist suffer all its dreadful consequences, which sometimes are 
aL The danger is most imminent when it blows in squalls, for then the 
Lity of the wind increases the heat to such a degree as to cause sudden 
1. This death is a real suffocation; the lungs, being empty, are con- 
id ; the circulation disordered, and the whole mass of blood, driven by 
leat toward the head and breast ; whence that hemorrhage at the nose 
mouth which happens after death. 

4. " This wind is especially fatal to persons of a plethoric habit, and 
3 in whom fatigue has destroyed the tone of the muscles and vessels, 
corpse remains a long time warm, swells, turns blue, and is easily sep- 
ed ; all of which are signs of that putrid fermentation which takes 
B when the humors become stagnant. These accidents are to be avoided 
topping the nose and mouth with handkerchiefs ; an efficacious method 

il practiced by the camels which bury their noses in the saa^i ^i4 

Xc ere till the squall is over. 

-0 Wl. What does Volncy aay respecting these winds ? To what do* 

^11 '? What is the aspect of the atanosphere during the continna 

i ). What changes does it produce on all animate bodies ? 408. Ho^ 

iiy ? When is the danger most imminent? 404. To whom is the i 
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ded them. Friday and Saturday were tmcommonly ooOl, the mercury 
bdng higher than 72^^ : and although the Sirocco is said to have set 
rly on Sunday morning, the air in our apartments, which are yery 
, with high ceilings, was not in the least affected by it at eight o*clock, 
I rose. I opened the door without haying any suspicion of such a 
;e ; and indeed I never was more astonished in my life. The first blast 
on my face felt like the burning steam from the mouth of an oven. I 
back my head and shut the door, calling out to FuUarton that the 
) atmosphere was in a flame. Howeyer, we ventured to open another 
fchat leads to a cool platform, where we usually walk ; this was not ex- 
to the wind ; and here I found the heat much more supportable than 
Id have expected from the first specimen I had of it at the other door, 
t somewhat like the subterraneous sweating-stoves at Naples, but still 
. hotter. In a few minutes we found every fiber greatly relaxed, and 
ores opened to such a degree, th&t we expected soon to be thrown into 
fuse sweat. 

). " I went to examine the thermometer, and found the air in the room 
it so little affected that it sCood only at 73^. The preceding night it 
it 72|^. I took it out to the open air, when it immediately rose to 110°, 
oon after to 112° ; and I am confident that in our old lodgings, or any- 
e within the city, it must have risen several degrees higher. The air 
hick and heavy, but the barometer was little affected : it had fallen 
about a line. The sun did not once appear the whole day, otherwise I 
ersuaded the heat must have been insupportable ; on that side of our 
)rm which is exposed to the wind, it was with difficulty we could bear 
a few minutes. Here I exposed a little pomatum, which was melted 
I as if I had laid it before Uie fire. I attempted to take a walk in the 
t, to see if any creature was stirring, but I found* it too much for me, 
was glad to get up stairs again. This extraordinary heat continued till 
I o'clock in the afternoon, when the wind changed at once, almost to 
pposite point of the compass. All nature languishes under the influ- 
of this wind ; vegetation droops and withers ; the Italians suffering 
it not less than strangers. When any feeble literary production ap- 
is the strongest phrase of disapprobation they can bestow is, "It was 
en in the time of the sirocco." 

11. The deserts of Asia and Africa are the regions in which 
hot or burning winds . prevail ; but in Spain, the Solano, a 
1 which is supposed to arise on the plains of Andalusia, 
ws the majority of individuals into a condition of peculiar 
uor. In India, which is covered with a rich vegetation, and 
yhile, in Louisiana, and in the great level plains (Llanos) 
le Orinoco, there are certain local winds of a very elevated 
)erature. 



tatioM,— ill. What is raid of the deserts of Asia and Afri^ ? Of the Salaiio ? -^^T^^e 
jcr very warm winds prevail T ■**^ 
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ler atmosphere moves to supply its place. Thus, are created, 
each hemisphere, two atmospheric currents, an upper and a 
er one, each flowing in an opposite direction. If the earth did 
rotate on its axis, the trade-wind, or lower current in the 
them hemisphere, would be from north to south ; and, in the 
them hemisphere, from south to north. The earth, however, 
olves from west to east, and the atmosphere surrounding it 
takes of this rotary motion ; hence, these winds become north- 
t and southeast. 

LI 4. The following is Lieutenant Maury's theory concerning 
trade- winds and the laws by which they are governed : 

From the parallel of abont 80° north and south, nearly to the equator, 
lave two zones of perpetual winds, viz. : the zone of northeast trades on 
fflde, and of southeast on that. They blow perpetually, and are as 
ly and as constant as the currents of the Mississippi River — always 
ing in the same direction. As these two currents of air are constantly 
ing from the poles toward the equator, we are safe in assuming that the 
irhich they keep in motion must return bj some channel to the place 
' the poles, whence it came in order to supply the trades. If this were 
30, these winds would soon exhaust the polar regions of atmosphere, and 
it up about the equator, and then cease to blow for the want of air to 
e more wind of. 

15. " This return current, therefore, must be in the upper r^ons of 
atmosphere, at least until it passes over those parallels between which 
trade-winds are always blowing on the surface. The return current 
t also moye in the direction opposite the direction of that wind which 

intended to supply. These direct and counter-currents are also made 
Lo^ in a sort of spiral curve, turning to the west as they go from the 
8 to the equator, and in the opposite direction as they move from the 
iter toward the poles. 

16. " This turning is caused by the rotation of the earth oix its axis, 
earth, we know, moves from west to east. Now if we imagine a par- 

! of atmosphere at the north pole, where it is at rest, to b^ put in motion 
straight line toward the equator, we can easily see how this particle of 
coming frt)m the pole, where it did not partake of the diurnal motion 
lie earth, would, in consequence of its tfis inertuBf find, as it travels 
h, the earth slipping under it, as it were, and thus it would appear to 
loming from the northeast and going toward the southwest : in othe^ 
Is, it would be a northeast wind. 

Ms^ioiM.— 414 Where have we two zones of perpetual winds ? What are we sal 
Ding ? Why ? 415. Where mast this retam carrent be f Which way do the di 
soonier-carrents turn ? 410. How la this turning caosed ? Explain. 



■■ta 



^" 



*^^^m ' 



I » 



.AX. 



^* 





Ta . 



TRADE-WINDS. * 133 

the north pole to the equator and back again, snpposmg it, for the 
int, to turn back toward the pole after reaching the equator. Setting 
rem the polar regions, this particle of air, for some reason, which does 
kppear to have been satisfactorily explained by philosophers, travels in 
ipper regions of the atmosphere, until it gets near the parallel of 8Q^. 
i it meets, also in the clouds, the hypothetical particle that is going from 
M^uator to take its place toward the pole. 

9. " About this parallel of 30^, then, these two particles meet, press 
nst each other with the whole amount of their motiye power, produce a 
L and an accumulation of atmosphere sufficient to balance the pressure 
L the two wjnds north and south. From under this bank of calms, two 
ace currents of wind are ejected : one toward the equator, as the north- 
trades — the other toward the pole, as the southwest passage winds — 
x)sing that we are now considering what takes place in the northern 
isphere only. 

20. <* These winds come out at the lower surface of tlie calm region, and 
iequently the place of the air borne away in this manner must be sup- 
d, we may infer, by downward currents from the superincumbent air of 
calm region. Like the case of a vessel of water which has two streams 
n opposite directions running in at the top and two of equal capacity 
charging in opposite directions at the bottom— the motion of the water in 
vessel would be downward : so is the motion of air in this calm zone. 
) barometer, in this calm region, is said by Humboldt and others to stand 
her than it does either to the north or to the south of it ; and this is 
tther proof as to the banking up here of the atmosphere and pressure 
n its downward motion. 

^1. " Following our imaginary particle of air from the north across this 
m belt we now feel it moving on the surface of the earth as the north- 
t trade- wind, and as such it continues till it arrives near the equator, 
ere it meets a like hypothetical particle, which has blown as the south- 
t trade-wind. Here, at this equatorial place of meeting, there is another 
tflict of winds, and another calm region, for a northeast and southeast 
id can not blow at the same time in the same place. The two particles 
re been put in motion by the same power ; they meet with equal force, 
1, therefore, at their place of meeting, are stopped in their course. Here, 
srefore, there is also a calm belt. 

122. " Warmed by the heat of the sun, and pressed on each side by the 
lole force of the northeast and southeast trades, these two hypothetical 
rticles, taken as the type of the whole, ascend. This operation is the re- 

2i^gUona.-419. What results follow ? What surface currents iire here ejected ? 4? 
om what part of the calm region do these winds come, and what consequently may 
erred ? Illustrate the downward motion of the air in this calm zone. What Is anoti 
wf of the banking up here of the atmosphere and pressure from itr downwHr^;^ inotic 
L When does the particle of air move after leaving the calm belt? What occvira ai 
aatorial place of meeting? 422. Why doee it here ascend ? Dtacrihe ita tr^^j^^ ^^ 
am to the pole. 
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lUid night. Colnmbtis, in recording his first voyage into their territory, 
^>ares the air, soft and refreshing -without being cool, to that of the pure 
babny April mornings he had experienced in Andalusia. Humboldt, in 
ribing the tropical r^ons, remarks upon the mildness of the climate 
the beauty of the southern sky. He obseryed stars seen from infancy 
^essiyely sinking and finally disappearing below the horizon, an un- 
im firmament unfolding its aspect, and scattered nebulsB riyaling in 
ndor the milky way. The Spaniards gave to the zone in which the trade- 
is are constant the title el Golpo de las Damas, the Sea of the Ladies, 
iccount of the ease with which it may be navigated, the uniform tem- 
kture prevalent night and day, and its pacific aspect. 



LESSON V. ' 

PERIODICAL WINDS. 



127. Periodical winds are those which regularly prevail at 
certain time of the year or of the day. The monsoons of the 
lian Ocean, the Etesian winds of the Mediterranean, and the 
id and sea breezes, are of this class. 

428. Monsoons, from the Malay word moussin, signifying " a 
ison," are regular periodical winds which sweep over the In- 
in Ocean and the whole of Hindoostan, changing their direc- 
n afler an interval of about six months, as the sun moves into 
3 northern or southern hemispheres; hence the term season 
nds, or monsoons. These winds are a modification of the 
iie-winds, occasioned by the position of the sun in different 
asons, the openings in the chain of islands separating the In- 
in Ocean from the Pacific, the interposition of the Asiatic 
ntinent, and the rarefied atmosphere of Africa and Australia. 

429. From 3° south of the equator to the northern shores of 
e Indian Ocean, including the Arabian Sea, the Bay of Bengal, 
id the Chinese Sea, a southwest wind prevails from April to 
ctober, and then a northeast wind sets in, and prevails through 
e next half year, from October to April. While the wind uortb^ 

2u6aions.—4S^. What are periodical winds ? Name those which belong to thW « ^ 
I, What are monBoons ? From what is the term derived ? What is said of thea^ ^ a« 
h What are the limits of the region having a southwest wind fh>m April to c\ ^^ t' 
bat wind prevails in this r^on fW)m October to April ? Describe the winda ^W'^^ f^ 
il at different seasons between 80 and IQO sooth of the line. ^^t "9 
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ETESIAN WINDS, ETC. 137 

heavens, and I could almost fancy that one of the sublimest fictions 

then fable was realized at this moment before me, and that I was 

ig an assault of the Titans. The surf was raised by the wind and 

red in thin billows of foam over the esplanade, which was completely 

)red with the white, feathery spray. It extended seyeral hundred 

A fronL the beach ; fish, upward of three inches long, were found upon 

lat roofs of houses in the town during the prevalence of the monsoon, 

T blown from the sea by the violence of the gales, or taken up in the 

r-spouts, which are very prevalent in this tempestuous season. 

4. *' When these burst, whatever they contain is frequently borne by 
sweeping blast to a considerable distance over-land, and deposited in 
most uncongenial situations : so that now, during the violence of these 
ical storms, fish are found alive on the tops of houses ; nor is this any 
er a matter of surprise to the established resident in India, ,who sees 
y year a repetition of this singular phenomenon. During the extreme 
ince of the storm, the heat was occasionally almost beyond endurance, 
icnlarly after the first day or two, when the wind would at intervals 
rely subside, so that not a breath of air could be felt, and the punka 
:ded but a partial relief to that distressing sensation which is caused by 
oppressive stillness of the air so well known in India." 

135. The monsoons are of great assistance to commerce ; by 
m a ship is frequently wafled to a distant port, and aided in 
aming by a monsoon blowing in an opposite direction to that 
ich carried her out. 

136. The EteJsian* winds are periodical winds which blow 
m the northeast for about six weeks throughout the Mediter- 
ican, particularly the Levant, where they commence toward 
I middle of July, ahout nine in the morning, and continue only 
oughout the day. The immense desert of Sahara, south of 

i Mediterranean, deprived of water, and composed of sand and 
its, becomes very highly heated under the influence of an al- 
>st vertical sun, and currents are created from the colder atmos- 
ere of the north. Hence the passage from Europe to Africa is 
ich quicker in summer than in autumn. Periodical currents, 
Qed nortes, or north-winds, blow in the Gulf of Mexico from 
ptember till March. They also occur on the Brazil coast, blow- 
l from the N. E. in spring, and from the S. E. in autumn. 

437. Land and sea breezes are supposed to be caused by \\n^Q 

|uM<ion«.— 485. XJsea <»f monsoons ? 486. What are the Etesian winds ? Expl^^ ^ 
ir are caused. When and where do the nories blow? 487. How are land » ^ ^^ » 
szes supposed to be caused ? Describe them. ^^^ 8^ 

* "Eroi, a year, a season. 
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T the ocean— >now borne high upon the backs of the iraves — now hurled 
vn into the depths ; so that every seam cracks and groans as though it 
did part asunder. The thunder rolls unceasingly ; continuous lightning 
•ts through the agitated atmosphere ; the rain falls in streams instead of 
»ps. Ten times the sailors giye themselves up for lost, when the quaking 
*k falls into the trough of the sea, and as many times does it rise oyer 
! waves again. 

L41. ** At last the storm lulls ; single shocks follow, always at longer in- 
vals ; the waves become smoother, and when the consoling sun rises in 
i east, it illuminates the same dreary picture as on the former day. Mir- 
>-like the endless surface again expands, and in eight days is the store' of 
lected water exhausted ; and again the silent -specters creep about and 
m murderous looks upon each other. A new storm, and a new calm, and 
in frightfiil alternation, until at last the ship is driven into the region of 
I peaceful trade-wind on the other side of the equator. Hundreds of 
ps have gone down in storms here ; hundreds lost their crews by the most 
ghtfdl of deaths, — that of thirst ; and those who have passed the fearfiil 
rion of calms, turn in earnest worship to Heaven with thanks for their 
w-won life,"* 



LESSON VI. 

HURRICANES. 

442. The terms hurricane, whirlwind, water-spout, land-spout, 
nd-pillar, tornado, white squall, pampero, etc., have been ap- 
ied to rotary movements of Ihe atmosphere in different parts 

the world. 

443. Hurricanes are revolving storms which occur in the West 
idies and in the Indian Ocean. Of a similar kind are the ^y- 
hoons in the Chinese Seas. These gyrating movements oc- 
ipy a space from 50 to 500 miles in diameter. They revolve 
e more rapidly the nearer the center, up to a certain distance, 
Ithin which there is a calm, 

444. The center of rotation advances steadily along a definite 
le upon the globe, with a velocity varying from 2 to 30 or 40 



Questions.— ii2. What terms haye been applied to the rotary movementa of the atmoS' 
ere? 448. What are harricanes ? What space do these circulating movemeniK^gqM|iy 1 
hpre do they revolye the more rapidly ? 444. What is the velocity of the center ^^i^ita 
n? What is a remarkable fhct ? What is the rotation of the storms in the ixorlhvri 
misphere ? In the southern hemisphere ? 



* Schleiden's ^* Lecture about the Weather.'* 
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• i *. If • 1' '...r * ^-Mja^"^ rrT.:r r- r^s — fir 
\.« ..I .• »• .:. •'■• L :• .:.:if^' "^^ T;r ?»^ 

«*• ^ » ~ :' :.»• ' I •.»«•»!?. u \'. ^r-jzn a:.- uzthiiiiil::! 
(.« I . 1 '. . «f ♦•i;i.iiV.. J :«• :' nr-. .: r- . lii- ^ ^:2trr zm. 

ti 1*..' !■ |J«" ■ " l^** lliii«m.r. DLL. I- .'L;.- - - . JIT ^ 

/./I u. Jui*«, 4iiii' !*••*: ire<;uti.: i: Aixiiri Ti- ij^-^sat^ 

no 7 /*<- Uurfii itm*> oi tin iiitLai' ^jvlz:. ram- r-TZ-iir. 'i-X. 

ii. 4f .*>i4»«.i^/<* ^^'i^i ^a»tt, and iravei u ifit ^ V lOTni:- i-iTr 

i..- i ami !/<«.• Muuntiut. Hh'v occur rfnfir.' Etm. I*rfai:'t'ff 

^1.1 iJuj iitit ^a^on jfj (iiat lieriiisphere . art tctv nr. l. >V 

I. ,»'..i *mJ .Mj), ami are <^uite iHIkuoini dcmiriiit^ tcfif-'^ion^ 

4 1* iu iW Chiufim Sva, hurricanes, there sirlrt rp?«»i, 
:. ,a v» lo JO S. Tlu^y occur from June a NovaBDei, 
. „ _v;i^ .a tluci» or iuiir years. 
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vaporated, or converted by the action of heat into invisible 

and diffused through the air. In like manner, evaporation 

ds on a grand scale from the oceans, lakes, and rivers, and 

He moist ground. It is subject to diurnal and annual vari- 

• 

>. The quantity of vapor in the air is least just before sun- 
Evaporation increases with the rise of atmospheric tem- 
ure, or, other things being equal, with the ascent of the sun. 
ce, more vapor is generated during the day than during the 
t ; and yet, the greatest degree of dryness in the atmosphere 
elt during that portion of the day, when . evaporation is 
ig on most rapidly. This is attributable to the influence of 
ir heat in expanding, and thereby increasing, the capacity of 
atmosphere to receive and retain moisture. In January, the 
.ntity of vapor is at its minimum. It increases, from thence, 
July, when it attains its maximum ; and then decreases to the 
I of the year. 

^50. Moisture in the atmosphere is essential to the life of 
mals and plants. The quantity of vapor in the atmosphere, 
he direct result of the action of solar heat on water, diminishes 
^e recede irapi the equator toward the poles. It also decreases 
we pass from the coast regions to the interior of continents, 
is rule finds confirmation in the comparative dryness of the 
in the interior of the United States, the middle of the plains 
the Orinoco, the steppes of Siberia, the deserts of Asia and 
ica, and the central parts of Australia. In the temperate 
les, the average annual evaporation is estimated at from 36 to 
inches ; m the torrid zone, from 97 to 100 inches. 

151 . The air is capable of receiving a variable quantity of 
iof; its capacity depending on its temperature. According to 
ifessor Leslie, air at the freezing point is capable of holding 
sture equal to the 160th part of its own weight; at the tem- 

iMUon8.-~44:9, When is the quantity of vapor difftised through the air tho l^g;0i? 
m does eraporation increase? When does the air feel dryest, and why? Xix y/Xi'oX 
th is the quantity of vapor at its minimum, and in what at its maximum ? 450. "\I7U^^ 
id of the moisture in the atmosphere? How does the quantity of vapor dlt^* . yv*« 
hat does this rule find confirmation ? Annual evaporation in the temper^t^ *»e*^ 
te torrid zone? 451. What is said of the capacity of air for receiving vapor ^ ^^rfi^ 
', does it depend ? Give its capacity at different states of temperature. \J r 
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Dew is furmed by the gradual condensation of the vapors 
atmosphere. In summer, when the heat of the sun has 
Le air with aqueous vapor, the earth, becoming, after sun- 
xlually cooled by radiation under a clear sky, imparts its 
emperature to those portions of the atmosphere in contact 
\ surface, and thus diminishes their capacity for moisture 
is, in consequence, gradually and gently deposited in the 
' fluid drops, called dew. In some countries, dew supplies 
ce of rain. In Palestine and other parts of western Asia, 
showers are unknown for several months in succession, the 
rmed at night, moistens the earth, and sustains the vegeta- 
)eing often so abundant as completely to saturate the tents, 
e, and clothing of travelers exposed to it. 

All substances have not the same capacity for radiating 
3me cooling much more rapidly than others ; and, hence, we 
lUy find certain bodies densely covered with dew, as grass 
ives ; while the bare ground, metals, stones, and wood are 
ratively dry. A thermometer, laid on a grass plot during 
lless night, has been observed to indicate a temperature 
wet than another laid, at the same time, on a gravel walk. 
, there must have been a much more copious deposition of 
1 the grass than on the walk, — the herbs needing the neur- 
it, thus receiving it in preference to the bare soil — a striking 
ce of an all-wise Being operating in the economy of nature. 
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LESSON VIII. 

CLOUDS. 

Qlotjds are masses of visible vapor, floating in the atmos- 
at different distances from the surface of the earth. They 
; an endless diversity of outline, density, and color. The 
clouds are usually formed toward noon, when the vapors 
rried up by the ascending currents of air, and condensed by 
Dler temperature of the upper regions. 

9714.-457. How ia dev formed ? Explain particularly the operation of ita fo^w.^^ 
bat Is said of the dews of Palestine and western Africa ? 458. Why does de-^ ^« 
B on some bodies than on others 7 4')9. What are clouds ? What is sud of tl^^^ \ 
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461. NotwUhstanding th« varied aspect ol' olouda, they may 
' k uranged in three principal classes — the cirrus, the eumulat, 
. ud the ttratui. 

462. Ctrma—CurleUmd. Fig. 1. — The cirrus (the cat's-tmt 
d milora) is composed of thin filaments, variously disposed, in 
the (bim of woolly hair, a crest of feathers, or slender net-work. 
The cirri i^pear in the higher regions of the atmosphere, and 
m the most elevated of the clouds. Viewed from the summits 
of hig^ mountains, while the traveler looks down upou other 
fams of clouds, he beholds these still above him, and apparently 
■tu grost a distance as when seen from the plains. The ap- 

' pauanceof the true cirrus, or cnrkloud, is supposed to indicate 
' nriabla weather ; when most conspicuous and abundant, to pre- 
MgB.U^ winds and rain ; and when the streaming fibers have 
pdated in «. particular direction for any length of time, the gale 
msy be «n)>ected to blow from that quarter. 

463. Ca^ulus—Stackencloud. Fig. 3.— This form of cloud 
{baii of eotk'm of sailors) occurs in the lower regions of the at- 
mosphere, uiid is easily recognized. It is commonly under the 
coalKi{ of tfilc surface winds, and frequently exhibits a yery mag- 
It consists of a vast hemispherical or con- 

\ vapor rising gradually from an irregular horizontal 
greasing upward. Hence the names, cumulus, a pile 
f stackeneloud, a number of detached clouds stacked 
e and elevated pile. 

1 indications of fine weather. They begin to 

mrise from irregular and scattered specks of 

■ning advances the clouds enlarge ; and early 

fcon, when the temperature of the day is at its max- 

limuluB attains its greatest magnitude. The cloud 

fcthe sun declines, and is usually broken up toward 

T cumulus may bo called the cloud of day, from the 

Ben morning and evening generaUy measuring the 

^tence. Its appearance considerably varies in the 

fta exhibits a brilliant silvery light, and a copper 

I \mmim. niij'irinT" ""iii' '^ — i-----^ ,-r--.-..j-v--| — ^jo «a. d*. 

plWellerfnUBij Olihilrlond. WhU !• lald of ihe height of ihe cirri ? What to the olmn 
E ijiMj 111 IMtmi mi>2o|46S, DnoHbe Ihc cnmiilu or ilBcheDcIoad. Of wbst docs il em- 
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LESSON IX. 

RAIN. 

' ilAiN is water, which, originally taken up into the at- 
' 're in the state of vapor, is returned to the earth in the 
■f liquid drops. It is produced by the continued conden 
'^ of vapor. Rain may begin to fall, and yet not reach 
•^onnd, being resolved into invisible vapor on arriving at 
of air removed from the point of saturation. For the same 
I, rain-drops may become smaller in their descent, a por- 
eing evaporated, and less rain arrive at the earth's surface 
it a certain height above it. Usually the drops increase in 
fall, bringing with them the low temperature of the upper 
US. 
. The folloinng are examples of very extraordinary showers : 

. . .Oct. 25, at Genoa, 30 inches of rain fell in 24 hours. 

. . .May 27, at Geneva, there fell 6 inches of rain in 8 hours. 

.. .June 4, at Cuiseaux, a small town in the valley of the Saone, there 

fell about 11 inches in 68 hours. 
Dajenne, Admiral Roussin collected 10 inches in 10 hours. 

1. Rain is very unequally distributed over the regions of 

lobe. 1. The average annual quantity of rain is the great- 

1 tropical climates, and diminishes as we recede from the 

or to the poles. 2. It decreases as we pass from maritime 

and countries, because the land supplies a less quantity of 

than the sea. 3. More rain falls in mountainous than in 

evel districts, lofty heights arresting the clouds, and pro- 

g the condensation of vapor by their cold summits. 4. 

result of experiment shows that a greater amount of rain 

irhile the sun is below than when above the horizon. 

The diminution of the average annual quantity of rain firom the 
r to the poles, appears from the following Table : 

an Luis de Maranhao lat. 8° S. is equal to 276 inches. 

arimaribo, Guiana « 6®N. " 229 " 

ion*. — 469. What is rain ? How prodaced ? 470. Give exunples of very eattra- 
showerB. 471. What is said of the unequal distribution of rain ? Where i^ M.e 
annnal quantity the greatest? Where does it decrei»e? What is observe^ of 
KM18 districts ? What does the result of experiment show ? 472. What la t|^^ 



ntlty of rain in different places? The annual quantity within the Tropios ^^ . ^ 
Id ? Of the New World ? Average for the Tropics generally ? Annual qx^ ^v 

World ? In the Temperate Zones of the Old "W^ ^ 1 
smperate Zone generally ? ^VV^ 



mperate 2Sone8 of the New World ? In the Temperate Zones of the Old 
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\jk> this role. The axmnal number of rainy days decreaaea 

tHaed distance from the sea. 

.fff France 162 days. 

f France 147 " 

:alns of the Volga 90 «« 

.fSiberia 60 « 

oal &11 of rain in mountainous districts, as compared iritli 
I level countries, is sometimes yery striking. At Keswick— 
district in England — the annual ayerage depth of rain is 67 
n the sea-coast it is not half that amount. On the Great St. 
•8 inches, and at Paris only 21. ** The description of Judea 
writer, contrasting it with the flat lands of Egypt, though 
o be philosophic, is in harmony with the teachings of science 
important part performed by mountains in the general econ- 
th : — * For the land whither thou goest in to possess it, is not 
Egypt, from whence ye came out; but the land whither ye 
i, is a land of hills and yalleys, and drinketh water of the rain 
By arresting the course of the clouds, and producing a con- 
aqueous yapor when a warm current of air lights upon their 
;s, tiie elevations contribute to precipitate the moisture of the 
*, often amid a terrible display of electric phenomena — a blaze 
■rrors, and the echo of heart-thrilling sounds."* 

'n some portions of the world rain is entirely unknown, 

so soldom as to be quite a phenomenon. The rainless 

- of the New World comprise portions of California and 

ila, the Mexican table-land, and the coast line of Peru. 

of the Old World comprehend an immense territory, 
tag from Marocco, through the Sahara, a part of Egypt, 
, and Persia, into Beloochistan, with another great zone, 
'ncing north of the Hindoo-Koosh and Himalayas, includ- 

table-land of Tibet, the desert of Gobi, and a portion of 

,oIia. 

• 

7. The rains of most tropical countries are periodical, — 
•ns of ^extreme humidity regularly alternating with those 
icessive drought. The length of time of the rainy season 
B in different districts, but lasts generally from three to five 

Kmw.— 475. What foots illastrate the difference between mountainous districts and 
i lerel eoantries, with respect to the fidi of rain? What is remarked of the ^^ 
n of Jadea by the sacred writer? 478. What do the rainless regions of the lf«^^ 
ttmpriae ? What, those of the Old World ? 477. What is said of the rains of (n^Mlt 

1 eoontries ? Length of the rainy seasons? When do they commence at Pa&aavvA. 
VIoltoM of these tropical showers ? "^^^a* 

* Bev. Thomas Milner. 
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fl of lamellar,* spicular.t and pyramidal eryatals, as ihown 
annexed representation. It will be seen that the amiexed 
are mostly hexagonal^ stars, and consequeiitly anow-flakoB 
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VariouB Forms of BnoT CTyttala. 
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in deptli. Mr. Dnr- 
j nhich killeil a large 
lis. These enormoiui 
Euddenlf formed, and 




its lelation to animal and vegetable exist- 
most interesting and important sub- 
^raphy. The term, as it is corn- 
temperature of the air in the va- 
taken in its more general sense, 
'hanges of the atmosphere which 
-temperature, humidity, variation of 
ity of the atmosphere, or its adnm. 
terious exhalations, and lastly '^^^ 
[)cy of the air and serenity < 
influence on the feelings ai 
nan. 

iIsT Vbal doM Ibe tann ellmWa oomm 
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486. Climate is determined by a variety of causes, the chief 
of which are : 1 . The latitude of a coimtry ; that is, its geo- 
graphical position with reference to the equator. 2. Elevation 
of the land above the sea-level. 3. The proximity to, or re- 
moteness of a country from, the sea. 4. The slope of a countiy, 
or the aspect it presents to the sun's course. 5. The position 
and direction of mountain chains. 6. The nature of the soil. 7. 
The degree of cultivation and improvement at which the country 
has arrived. 8. The prevalent winds. 9. The annual quantity 
of rain that falls in a country. 

487. (1) The latitude of a country ^ and the consequent direc- 
tion ill which the solar rays fall upon its surface, are the princi- 
pal causes of the temperature to which it is' subject. At the 
equator, and within the tropics, the greatest heat is experienced, 
because the sun is always vertical to some place within those 
limits, and the solar action is more intense in proportion as the 
rays are perpendicular to the earth. As we recede from the 
equator, they fall more obliquely ; and because fewer of them are 
spread over a larger space, they are less powerful, and conse- 
quently less influential in promoting temperature. It has been 
calculated that, out of 10,000 rays falling upon the earth's at- 
mosphere, 8,123 arrive at a given point if they come perpen- 
dicularly ; 7,024, if the angle of direction is 50^ ; 2,821, if it is 
7^ ; and only 5 if the direction is horizontal. 

488. The latitude of a place is therefore of the first import- 
ance in determining its temperature ; since, at the same level 
above the sea, a decrease of heat accompanies an increase of 
latitude. This is true of countries lying between the tropics and 
the poles, but it is not true of places situated between the tropics 
and the equator. 

489. " If the ecliptic, as shown on a terrestrial globe, be examined, it 
will be seen that toward the northern and southern limits, for a consider- 
able distance, it neither approaches nor recedes from the equator or the 



Questions. — 480. What ard the principal causes which determine climate ? 487. Wha* 
principally determine tlie temperature of a country ? Why is the greatest heat expert* 
enced within the tropics? What happens as we recede from the equator? 488. Why is 
the latitude of a place of the flrgt importance in determining its temperature ? Is this 
true of countries lying between the tropics ? 489. Explain why a greater degree of heat 
prevails at the tropics than at the equator. 
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at lias a direction due east and west. This ecliptio is, in point of 
le path or the point of direct heat and sunlight over the earth's 
>. Thus, then, it appears, that when this point has reached its near- 
froach to either pole, it does not immediately tnm back toward the 
K>le, but remains at that nearest distance for a considerable time ; or, 
ere, lingers there. It has been calculated, that if the space between 
ipics be imagined to be divided into three equal bands of the earth, 
int of direct sunlight would be found to linger in each of the two 
lands Sk times as long as in the middle band. 

« This lingering of the point of direct heat and sunlight at its nearest 
bch to the poles, is a necessary result of that simple and admirable 
Lon, by which the earth is made to reyolye round the sun, rotating at 
me time round an axis which has an inclined position, and which pre- 
its parallelism. The object of it is obviously to minister to the polar 
8, in their due proportion, light and heat."* 

1. In the northern hemisphere, the countries where the 
est heat is experienced — ^the banks of the Senegal, the Te- 
. of Arabia, and Mekran in Beloochistan — coincide with 
ropic of Cancer ; and it has been found that the snow-line 
e Andes in 17o south latitude is higher than at the equator, 
ddence of a higher temperature. 

2. (2) The temperature of countries is largely affected by 
stent of their elevation above the level of the sea. As we as- 
in the atmosphere the cold increases, — an effect due to the 
ftction of the air, and to the circumstance of being farther 
the heat reflected from the surface of the earth. We may 
1 several hundred miles from the equator toward the poles, 
r the level surface of the earth, before we become sensible 
iiminished temperature ; but the moment we begin to increase 
elevation, a rapid change of temperature is experienced, 

we arrive at a point where constant frost prevails. 

>3. The ratio of the diminution of temperature usually given, 
for 300 feet of height ; 2° for 595 feet ; 3° for 872 feet ; 4o • 



•MofM.-490. What is nid of the Ungering of the point of direct Ugfat and heat at 

spice? What ia obvioody ita object? 481. What is said of the ooontriefi 

irn hendq^here where the greatest heat ia experienced ? tfS. Bj what 

ratnre of ooantriea largely affected ? What occars as we ascend in the f 

hy ? State the difference, as afljaettng climate, between trayeling on tn 

rth, firom the equator toward the poles, and inorearing oar eleTation. ^ 

tio of the dimination off temperatore tat difllBrent hdghts ? What is i 

bet of davatlon in the temperate zone ? 

• PmfeaMr.lfbaelsy<te <*Aalio-TheQlogy » 
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ftte, — the cold of Iceland and the heat of a Sicilian summer. Tines 
' to the height of 2,380 feet above the level of the sea ; trees to 6 JOO 
, shrubs to 8,500 ; a few plants to 10,600, beyond which are a few lich- 
and the yegetation ceases entirely at the height of 11,000 feet, amid 
ic cold. 

6. The following is the extreme line of eleyation aboye the leyel of the 
observed here of indiyidual classes of yegetation : 



Feet j Feet. 

Ee 2,772 ' The cherry 4,270 

oak 3,618 Potato 4,450 

walnut 3,620 The nut 4,500 

yew 3,740 [ The beech 4,800 

ey 4,180 j Mountain maple . 5,100 



Feet. 
The silver birch . 6,500 

The larch 6,000 

The fir le sapin . . 6,300 
Pinus cembra . . . 6,600 
Rhododendron... 7,400 



i7. Etna is divided into three districts, each of which has a climate very 
rent from either of the others. They are called La Megione Cu/to, or 
'ertile region ; Za Regione Sylvosa, the woody region ; and La Megione 
irta, the barren region. The productions of these districts are as di- 
e from each othier as are those of the three zones of the earth. 

18. The Island of Teneriffe, with its celebrated Peak, presents another 
tration of the effect of eleyation on climate. The Peak, which rises to 
[leight of 12,176 feet, has several zones of vegetation, arranged one abov* 
iher, extending through a perpendicular elevation of 11,190 feet, to 
sh vegetation ascends in that tropical latitude. The region of Vines 
I from the level of the sea to a height varying from 1,200 to 2,000 feet. 
\ns zone the date-tree flourishes, the sugar-cane, the plantain, the In- 
i fig, the olive, wheat, and the fruit-trees of Europe. The region of 
rels includes the woody part of Teneriffe, in which a hardy species of 
B, aslhe oak, the laurel, etc., abound. Next comes the region of Pines, 
i with trees resembling the Scotch fir. Higher still may be found spo- 
of grasses which reach nearly to the line of perpetual snow. 

)9. The delightful climate of the valleys of Cashmere, and of portions of 
loostan lying on the declivities of the Himalaya Mountains, is owing to 
elevations of those regions above the level of the sea. In these districts, 
rell as on the table-land between the eastern and western Ghauts, the 
perature throughout the year is that of perpetual spring. The inhabit- 
I of Quito, at an elevation of 9,640 feet, experience a genial and almost 
triable climate, in which vegetation never ceases, while on the one hand^ 
r behold the mountain ridges covered with perpetual snow, and at the 
ince of a few leagues, an intense and sickly degree of heat oppresses 
ilains and lower levels. 



'<0M.— 496. What is the extreme line above the seaJevel reached by eertain f^^j^^ 
•3 T 4V:. How is Etna divided ? What are the districts called, and what is ai^y^ of 
•dnetions ? 498. What is said of the zones of vegetation on the Peak of Ten^^ffe ^ 

• the region of Tines. Of Laurels. Of Pines. 499. CUmate of Cashmer^ ^d 

of Hiadoostanf Quito? . 
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Hiding in riyers ; and which, in those parts of the country that are the 
[lest distant from mountains and from the ocean, give rise to enormous 
ies of water, which are either attracted by them, or are formed during 
e acts of vegetation : all these causes produce, in the lower parts of 
oica, a climate which, from its coolness and humidity, is singularly con- 
ted with that of Africa. To these causes alone must we ascribe that 
ndant vegetation, so vigorous and so rich in juices, and that thick and 
irageous foliage, which constitute the characteristic features of the new 
inent." 

•03. (4) The slope of a country, or the aspect it presents to 
sun^s course, has an important influence on its climate. The 
le at which the sun's rays strike the ground, and consequently 
power of those rays in heating it, varies with the exposure . 
the soil to that luminary. The irregular surface of the earth, 
sunk into deep valleys in some parts, and raised into table-lands 
i mountains in others, with slopes at all possible angles to 
\ general level, — ^presents every variety of inclination to the 
•ying obliquity of the sun's rays. 

04. The efiect of aspect is, of course, most strikingly seen in regions cov- 
1 with high mountains. " Under a vertical sun, the sides of the Andes 
eive the sun's rays as obliquely as they fall in our latitudes upon the 
fch's level surface, — ^nay, as obliquely, perhaps, as they fall in summer 
•n the level surface of the snows of Spitzbergen ; while the Alps en- 
nter on parts of their southern slopes as direct a heat as that which 
ns up the desert of Sahara ; and on their northern they are aa much 
den from the sun's influence as are the level snows of Lapland. 

05. ** In the Alps of the Yalais, on the one side you may see the vine in 
uriant growth, when the other is thick ribbed with ice. Thus, too, the 
races and sloping plains which descend from the vast table-land of Cen- 
l Asia, where, inclining from its northern limit, they pass into the steppes 
Siberia, present, under the latitude of Edinburg, a cold intense enough 
reeze mercury ; while upon the southern terraces of the opposite Hima- 

slope, flourish, at different elevations, the pineapple, the mango, the 

•tic cotton-tree, and the saul. This tropical vegetation ascends there 

altitude of four or five thousand feet ; mingling itself, and by degrees 

way to the plants of a temperate region, — elms, willows, roses, and 

destined in their turn, at a yet higher region, to yield to Alpine 

' vegetable life.' 



})« 



"t. — 508. What is the fourth cause which determines the climate of a com 
1 of the irregular sar&oe of the earth ? 604 When is the effect of aspect 

•n? 605. How is the effect of aspect exhibited la the Alps? On the t 

;ral Asia? 



* ProfieMor Moicley'k " Attro-ThMlog]r.*> 
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Thus clayey or marshy grounds lower the temperature, 
pecially in hot and humid climates, affect the atmosphere 
ianner pernicious to health. On the other hand, those 
are light, stony, or calcareous tend to make the atmos- 
.^alubrious. The great cold, and the unwholesome air, 

-vail in the Russian governments of Astrakan and Oren- 
. ing to the north of the Caspian Sea, are attributed partly 
saline nature of the soil ; and it is well known that the 
acts of sand in Africa and Arabia conduce not a little to 
cessive heat of those countries. 

X (7) The degree of cultivation and improvement at which a 
ry has arrived, — The clearing of forests, the draining of 
nps and marshes, the cultivation of the soil, etc., are among 
operations of man by which the climate of a country is greatly 
fied and improved. The clearing of a country from trees 
he effect of raising the mean annual temperature, but at the 
» time greater extremes of heat and cold are introduced. 
1 grounds are always frozen deeper than woodlands, but the 
: retain the snow and ice of winter to a much later period 
e spring than the former. In the cleared portions of North 
rica, the winters are known to be much less severe now 
formerly, when woods spread over a greater part of the 
try. There is little doubt that many parts of Europe enjoy 
der climate now than they did in the time of the Romans, 
en at periods much more recent. 

1. (8) The prevalent winds of a country constitute another 

) which affects its climate. This is obvious enough from 

has been said in the lessons on Winds, from which we 

lat the character of a wind depends upon the region 

it comes. In the United States the winds from the north 

ly noted for their coolness, a property they derive in 

regions of Hudson and Baffin Bays, while those fro: 

coming from the Gulf of Mexico, impart a mildn 

the whole country. The comparatively mild cli" 

9. Effect of different kinds of g^nnd on temperatnre ? Illastrat 
ich affects climate ? Effect of clearing a country from trees? Oil • 
ts climate? The north winds of the United States? The sooth 

r mild climate of the British Isles, to what owing? How is Ibo t 

ertain winds in Yenesoela? 
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," the winters and summers strongly contrasting in their tem- 
ture. New York has the summer of Rome, and the winter 
Copenhagen. At Quebec, grapes sometimes ripen in the open 
whereas the winter is that of St. Petersburg, during which 
snow hes from^three to five feet deep for several months, 
'ekin, in China, the scorching heats of summer are greater 
at Cairo, and the winters as rigorous as at Upsal. 

i. The following table giyes the difference in the mean temperature of 
oldest and warmest months at different places : 



riacefl. 


Latltiule. 


Coldest 
Month. 


Wannest 
Month. 


Difference 


Obsenrationi. 


na 


10O27' 
11 55 
14 86 
19 11 
19 46 
28 10 
82 87 
81 88 
89 06 
89 64 
89 66 

40 40 

41 68 
45 28 
47 29 

45 60 
47 18 
60 07 

46 04 
68 81 
65 68 
62 14 
60 56 
71 00 


801O 
761 

68-0 
70-0 
77-0 
70-0 
64*0 
469 
29-6 
24-S 
29-8 
25-8 
421 
88-8 
27-6 
85-1 
890 
24-2 
140 
87-6 
88-8 
271 
08-6 
22-1 


84-40 

91-4 

86-9 

81-7 

860 

888 

76-6 

78-8 

74-4 

84-2 

77-0 

80-8 

77-0 

652 

71-6 

69-8 

70-0 

61-8 

78-4 

608 

59-4 

70-8 

66-7 

46-6 


4-80 
158 
18-9 
11-7 
090 
13-8 
11-6 
81-9 
44-8 
59-4 
47-2 
55-5 
849 
24*4 
48-9 
84-7 
81-0 
87-6 
59-4 
22-7 
21-1 
48-2 
57-1 
245 


Uninterrapted trade-winds. 
Monsoons. Badiatioa of sands. 
Mf>nMions- 


cherry 

la 


Oraz 

Fnaqal^... 

la 

lal 


North winds in winter. 
Uninterrupted trade-winds. 
Nortli winds in winter. 
Insular climate. 


ez 

inati 


Interior reffion. 
do. do. . 
Begion of eastern Asia. 
Eastern America coast. 

do. do. do. 
Southern Europe. 
Interior land. 


lelphia 

fork 






do. do. 




Nearer the western coast. 


8 


do. do. do. 




North Europe. 
Eastern America coast. 


c 


1 


Insular climate. 


orghv 

iw 


do. do. 
Interior land. 


tersburg. .. 
Cape 


Northern Europe. 

Climate of coasts and islands. 



7. Isothermal lines (signifying lines of equal heat) are those 
"er places which have the same, or nearly the same, an- 
mature. These lines do not coincide with the parallels 
^on that there are other causes besides solar action 
'nee climate, as explained in the last two lessons, 
logical map shows, by the use of isothermal lines, 
which have the same, or nearly the same, temper- 
igures attached to each curve indicate the meaf^ 
iture of the region traversed by it. 

"them hemisphere, the curve line on the map, indic^^i^f^g 
temperature of 80^, crosses Central America about; \^'^ 
passes south of St. Domingo, descending across th.^ kXt 



at are isothermal lines? Why do not these lines coincide <^^ 0»0 
regions are crossed by the isotherm of 80^? ^Vt^ 
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onding latitudes in eastern America, as is indicated 
exity of the isothermal lines about the meridian of 
This is due to a variety of causes. 1 . The pro- 
ds being from the southwest, come from the equatorial 
ad partially bear the heat of the tropics to the shores 
2. The warm waters of the Gulf Stream, which 
-OSS the Atlantic to the neighborhood of Europe, ele- 
emperature of the coasts that are washed by them. 3. 
Stream, it is true, runs along the east coast of America 
'fida to Cape Hatteras, but the current is there very 
md the prevailing winds carry the hot superincumbent 
vvay from the shore. On the other hand, a sea current 
lown from the Arctic Ocean to the coasts of Labrador 
vvfoundland, which contributes to depress the temperature 
:old waters, but chiefly by the floating icebergs that de- 
»vith it. 

With reference to climate and productions, the globe may 
ided into the following regions, — ^the hot, warm, temperate, 
jjkd frigid. 

'•6. The Hot Regions occupy a zone extending on each side 
d equator to a few degrees beyond the northern and southern 
c. Here abound the finest spices, the sugar-cane, the palm 
banana tribes. It includes the islands and mainland of 
lern Asia, the middle and northern countries of Africa, and 
central parts of America. 

7. The Warm Regions extend from the northern limit of 
ir-cane to the northern boundary of the olive and fig ; 
^e the southern districts of Europe, part of midland 
'estem Asia, and portions of the southern United 
e frosts here are not severe in the plains ; snow is 
e rivers are seldom frozen over. The winters are 
lished for dampness than cold, resembling the spring 
*ate regions. Vegetables on the south of this zone 
seven or eight months of the year, and the trees 
ed of their foliage more than two months. 

Into what re^onB may the globe be divided with reference to oVVw\fti«o 
520. What are the limits of the Hot Begions? What abound ^^%ef 
sitlndade? 52T. Where do the Warm BegloM extend ? ^^fy^^^AK^ 
le? What characterizes these regions? ^^ 
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.'}28. The Temperate Regions reach from the northern regiot 
of tho olivo anil fi^ to that of the grape-vine, and have a mein 
tcmpcratiiro varyiiiv from 50^ on the northern border to 59^ oa 
the Mouthrrn. The transition from winter to summer is hen 
Ijradual, ami tho four seasons are distinctly marked. Grain, veg- 
et'iliIt'N, anil many fine fruits are produced n abundance, with 
cxci'lliMit pasturaj^c. The northern part of the United States ii 
inchidrd in this region, with France, Germany, southern Russia, 
Holland, Holiriuni, England, and Ireland, in Europe. 

529. The Cold Regions include the country between the grape* 
vine and the northern limits of the oak, or midland Russia and 
southern Scandinavia, in, Europe, southern Siberia in Asia, and 
the Ilritish Provinces in North America. The summers are 
short, hut, and oppressive, and the winters severe and protracted. 
Nearly six months in tho year the temperature of Stockholm and 
St. I'etcrsburg is below the freezing point. 

530. The Frozen Regions extend from the northern boundary 
of the oak to the pole. The birch, the hardiest of trees, gener- 
ally ceases to grow about latitude 70^ in Europe, where man is 
coiiipt'llrd to give up the cultivation of grain. Shrubs and veg- 
etation linger on farther north ; grasses and lichens then are only 
to he met with ; and eternal snows and ice succeed. In regions 
north of 59^ in Asia, 71° in Europe, and 54° in America, the 
mean annual temperature is below the freezing point. Around 
Hudson Bay and in North Siberia, lakes and standing water of 
no ^rr<>at depth a]re frozen to the bottom ; the inhabitants remain 
crowded together in small huts ; and if the cold air suddenly 
enters a habitation, the vapors fall in a shower of «now. 

531. Observation in high northern latitudes has pretty nearly 
determined the fact that the point of greatest cold is ipt coinci- 
dent with the pole, but that the lowest temperature is pund at 
two points situated at about 78° of latitude, and 95° westlongi- 
tude and 130° east. Captain Parry, who wintered at MefiUe 

Questions.— ^m. What are the boonds of the Temperate Begions ? Their tcmperaturo 
What U Baid of Uie mmodb here? What countries are Included in this region ? 629. 
"What do Uie eoM ngloiis huhider The leaaons here ? 680. Where do the Frozen K<»- 
Shma^eodr Olie pvttenlan rMpeetIng this regtoo. 681. What has observation in 
B^ Mth#<n i-H-H-B Mm^ dtCflffmliiad » Where are the lopposed points of the greatest 
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, often observed the thermometer in the ship at 50^, and 
stance from the ship at 55o below zero, perhaps the low- 
nperature, upon which entire dependence may be placed, 
IS been remarked. He wintered on the south coast of the 
in about latitude 74^, and obtained the following results 
ervation : 

satest heat at Melyille Island, was + GOo Fahr. on the 17th of July. 

Mtestcoldat ditto, —50 ** on the 16th of Feb. 

emp. of warmest month, July -\- 42*41 ** 

of coldest month, Feb. — 32*19 '* 

of Winter.— Dec., Jan., Feb. —28*02 ** 

of Spring. — ^Mar., Apr., May — 03-27 " 

of Summer. — jQne,July,Aug.-)- 37*11 " " 

of Autnnm.— Sept., Oct., Nov.— 00*51 •« 

tan temperature for 12 months . .. -fOl :33 « 
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olor, the intensity of which increases with the brilliancy 
■ igbt. " Plants always turn toward the light; the guiding 

we know not, but the evidence of some impulsive or at« 
force is strong, and the purpose for which they are con- 
I to obey it is proved to be the dependence of vegetable 
<\ce upon luminous power."* 

' . Heat is another essential which determines the condition 
I nts, by the amount of it which prevails during the season 
•jactation. In the cold regions of very high latitudes veg- 
n scarcely exists^ and even in the temperate zones its 
iance is materially diminished by the severe climate of 
r. The influence of heat on vegetable life is most strikingly 
ited on high mountains in the torrid zone, where the growth 
uxuriance of plants diminish in proportion to elevation, and 
(quently in proportion to the diminution of heat. 

3. Without moisture there can be no vegetation, and this 
mt is supplied to the plant in three different forms : that of 
• which the plant absorbs, — that of liquid water by which 
plants are surrounded, and that of moisture which the plant 
cts, as nutriment from the earth. The development of plants 
iher dependent upon the chemical qualities of the soil in 
li they live, whether it be composed of pure or mixed earths, 
soil rich in clay or vegetable mold. 

7. It belongs to Botany, Vegetable Physiology, and Agri- 
ral Chemistry to investigate the structure and nature of 
s, and to examine in detail the treasures of the vegetable 
lom. The business of the physical geographer is to notice 
lisposition of the vegetable tribes, and the circumstances 
h seem to regulate their distribution. 

8. Scarcely fourteen hundred species of plants appear to 
been known by the Greeks and Romans. At the time of 



iliofM.— 585. Where is the effect of heat on yegetation most strikingly exhi\>\\e<i^ 

''hat is said of moistare, and in what three forms is it supplied to plants ? TTT>ot^ 

Ise is the development of plants dependent ? 687. What is the business of tK v^t 



me 18 lae aeveiopmenb oi piaoia utspcoueni r oot. vr niu is lae Dusraess Ox ^v^ \%<9' 
rjgrapher? 688. How many species of plants were known by the Greek « ^^ -ocr 

How many at the time of Linnaeus in 1762? In 1886? How many U^^^ e^ 
9d at the present time ? Prol>able number on the earth ? ^e ^ 



* *• TtK) Poetry of Science," by Robert Hunt 
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885 years. 

bout 860 " 

:mon aboat 400 *' 

, .^450 « 

576 " 

680 " 

700 « 



OrientalPlane, 720 years and upward. 
Cedar of Lebanon about. .800 years. 

Oak 810,1080,1600 

Lime 1076,1147 « 

Yew 1214,1458,2588,2880" 

Taxodium. 4000 to 6000 *< 

Baobab... 5150 « 



' . The Endogens (endoriy within, and genndo, to produce) are 
which have their stems increasing from within, and present 
pearance of wood, pith, or bark. They comprehend the nu- 
as grasses, and the most important of all the vegetable tribes ; 
ly, the ^iiluable pasture and all the grain-yielding plants, 
it, barley, oats, maize, rice, sfgar-cane, etc., also lilies and the 
family. They are often called monocotyledons {monos, sin- 
Lud kotuledon, cavity), from their having only one seed-lobe. 

i. The Cryptogamia, or flowerless plants, include mosses, 
IS, fungi, ferns, sea- weeds, etc. 

3. Station indicates the peculiar nature of the locality where 
species is accustomed to grow, and has reference to climate, 
lumidity, light, elevation above the seaj etc. ; by habitation 
ant a general indication of the country where a plant grows 
Thus the station of a plant may be a salt-marsh, a hill- 
the bed of the sea, or a stagnant pool. Its habitation may 
irope, North America, or New Holland, between the tropics. 



LESSON II. 

DISTRIBUTION OF PLANTS. 



3. In considering the distribution of the vegetable species 
mportant to observe the distinction between indigenous and 
; plants. The former are the native productions of a coun- 
le latter are those which have been introduced from abroad, 
[lumber of exotic plants is comparatively small. They Con- 
or the most part, of those species which are eminently -use- 

tiant. — 548. Wbat are the EDdogens ? What do they comprehend ? By wi\^^ olbc' 
ire they called, and why? 544. What do the Cryptogamia include? 54*^^ "VV^bi^^ 
Uion indicate? Habitation? Illastrate? 546. What are indigenous plants ? *£xot^^ 
' Of what species do the exotics, for the most part, consist ? 
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f Munich, has divided the vegetation of the glohe into 51 

ces, namely, 5 in Europe, 11 in Africa, 13 in Asia, 3 in 

tloUand, 4 in North and 8 in South America, besides Cen- 

.merica, the Antilles, the Antarctic Lands, New Zealand, 

Jiemen's Land, New Guinea, and Polynesia. 

. <* The first travelers were persuaded that they should find, in distant 
is, the plants of their own country, and they took a pleasure in giving 
the same names. It was some time before this illusion was dissipated ; 
3 folly sensible did botanists at last become of the extreme smallness 
e number of phsenogamous plants common to different continents, t^at 
ncient Floras fell into disrepute. All grew diffident of the pretended 
ification ; and we now find that every naturalist is inclined to examine 
supposed exception with scrupulous severity. If they admit the fact, 
begin to speculate on the mode whereby the seeds may have been trans- 
d from one country to the other, or inquire on which of two continents 
>lant was indigenous, assuming that a species, like an individual, can 
lave two birthplaces."* 

52. Plants are diffused in a varietur of ways. The principal 
le inanimate agents provided by nature for scattering the 
is of plants over the globe, are the movements of the atmo- 
jre and of the ocean, and the constant flow of water from the 
ntains to the sea. A great number of seeds are furnished 
I downy and feathery appendages, enabling them, when ripe, 
oat in the air, and to be wafted easily to great distances by 
most gentle breeze. As winds often prevail for d^ys and 
ks, or even months together, in the same direction, such 
Is may be conveyed to a great distance from the parent plant. 
5n the heavier grains may be borne through considerable spaces 
he hurricanes and whirlwinds which prevail in some regions. 
) germs of many plants, as mosses, fungi, and lichens, con- 
of a fine powder, the particles of which are scarcely visible 
he naked eye, and there is no difficulty in accounting for 
ir being dispersed throughout the atmosphere, and carried to 
•oint of the globe where there is a station fitted for them. 

vera aid in the distribution of vegetation by brit\frii^g 
le valleys the seeds which may accidentally f^-jj^ iwio 

.«.— 562. What are the principal Inanimate agenU employed in ■c%.w j^A^^ 
.ante? Explain the agency of winds. 553. Of riyera. The Gulf atr^**^ 

* Lyell'B " Principles of Geology." 
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uiity of Africa. Our principal fruit trees appear to haye trayeled 
-e and Great Britain from Syria; the damson plum, with the dam- 
is their names import, from the neighborhood of Damascus ; the 
*om Pontus; the walnut and the peach from Persia; the apricot 
iuenia ; the citron, lemon, and orange from the warmer parts of 



LESSON III. 

FOOD PLANTS. 

r 

>J Man, in almost every country, has selected annual plants 
jd ; that is, such plants as complete their whole vegetative 
sses within the course of a few months. These, for the most 
possess a subterraneous and usually tuberous stem, which 
up shoots above the soil ; afler some time, flowers appear, 
fterward fruit. During the remainder of the year, the plants 
, as it were, beneath a protecting coverlet of earth, and are 
beyond the influence of excessive heat or cold. By the 
ation of these plants, man has rendered himself independent 
e destroying action of the dry season in semi-tropical re- 
, and of the killing influence of the winter cold in higher 
des. It is remarkable that there are only three arborescent 
;ables in the whole world which can be included among the 
food-plants, namely, the bread-fruit, the cocoa-nut, ahd the 
and these have become subject to culture, and furnish, in 
in regions, the chief articles of food for large bodies of men. 

0. The following are the principal food-plants. The species 
le grains, or cereal grasses, which prevail, in the Old World, 
tarley, oats, rye, wheat, rice, millet, sorghum, and the olive ; 
le tree-kind, the date-palm, banana, cocoa-nut, bread-fruit, 
\as, and the pandanus. Those which have their origin in 
^few World, are the potato, maize, manioc, and arrow^root, 
food-plants cultivated, to some extent in both continents, are 

)&tioM.—^SSd. What plants has man selected for his food ? What is said of ^eso 
I ? Which are the only three arboresoent vegetables included among the tni^ food* 
I? 500. What species of food-plants preraU in the Old World? The trees? -^tift^ 
» have their origin In the New World ? What food-plants are coltilyated ^ bois^® 
t in both continents ? 



* Bey. Thomas Milner. 
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een cultivated in the southern regions of Asia from the 
it ages. It constitutes the staple food of the inhabitants 
Indian peninsulas, China, Japan, and the East Indian Isl- 
Rice is the food of a greater number of human beings 
ny other grain. It requires excessive moisture, and a tem- 
ire of 73^ at least ; consequently its cultivation is limited 
ntries between the equator and the 45th parallel. 

r. The Olive in the Old World embraces two zones or 
f north and south of the equator, about 9^ in width, from 
le 350 to latitude 44^. The climate of the New World, 
I is subject to the extremes of heat and cold, is not favor- 

the cultivation of this plant. The Date-Palm yields one , 
$ most nourishing fruits in existence. It grows sponta- 
ly on the southern slopes of the Atlas chain, on the banks 
) Nile, and in the Canary Islands ; its range extends to 
tine and Hindoostan, and it has been introduced into the 

of Spain. It is said that each tree yields annually from 
9 260 pounds of fruit. 

3. The Date-Palm is a member of the palm family, and 
3 chiefly within the tropics. From their noble and stately 
irance, palms have been called by Linnaeus, " the princes of 
egetable kingdom." Wine, oil, flax, flour, sugar, and salt, 
Humboldt, are the produce of this tribe ; to which Von Mar- 
idds thread, utensils, weapons, food, and habitations. The 
ration of the date-palm is an object of high importance in the 
tries of the East. In the interior of Barbary, in Egypt, in 
nore dry districts of S3n:ia, and in Arabia, it is almost the 
article of culture. It is a slow-growing tree. The age of 
nxty feet high, it has been estimated, can not be less than 
years. In the country between the Barbary States and the 
»rt it is so abundant, and so unmixed with any thing else 
ih can be considered as a tree, that this region is called the 

1 of Dates (Belad-el-Jareed). 

16. The Banana or Plantain, which jdelds a great amount 
atritious substance, is a native of the southern portioxv of 

«MoM.— 664 The oUye? Date-Palm? 665. What is said of the palm tHmllf ^^ 
I? What do they produce? What is remarked respecting the cultlvattoxi oC ^® 
)Bha? 666. The banana or plantain? Its prodactiTenesc ? 
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the Asiatic continent, but has been transjdanted into the Indian 
Archipelago and Africa, and has also found its way into the trop- 
ical parts of the New World. The fruits weigh, rJtogether, 
about 70 or 80 pounds, and the same space which will bear 1,000 
pounds of potatoes, brings forth, in a much shorter time, 44,000 
pounds of bananas ; and if we take account of the nutritious 
matter which this fruit contains, a surface which, sown with 
wheat, feeds one man, when planted with bananas, affords sus- 
tenance for twenty-five. 

567. The Cocoa-nut Palm also belongs to inter-tropical climes, 
flourishing especially on islands and near the sea-shores. It is 
cultivated nowhere so extensively as in the islands of Ceylon, 
Sumatra, and Java. This tree grows to the average height of 
eighty feet. The nuts hang in clusters of a dozen each on the 
top of the tree. The fruit consists externally of strong, tough, 
stringy filaments resembling coarse oakum, which is formed into 
coir, and extensively used in the East for making cordage. In- 
closed within this fibrous mass is the shell, of great firmness, 
and used for many domestic purposes. While the nut is green, 
the whole hollow of the shell is filled with an agreeable, sweet- 
ish, refreshing liquor. When the nut is gathered, a formation of 
albumen takes place upon the inside of the shell, producing that 
white, firm, pleasant-tasted, but rather indigestible substance, 
which is called the kernel of the nut. A tree generally furnishes 
about 100 nuts. 

568. The Bread-fruit Tree is distributed generally among the 
Friendly, the Society, and the Caroline Islands. The tree is 
beautiful, as well as useful, and rises to the height of about forty 
feet ; when full grown it is from a foot to fifteen inches in diam- 
eter. The fruit is green, heart-shaped, about nine inches long, 
and equaling a large melon in size. The nuts, when roasted, 
are said to be as excellent as the best chestnuts, but it is princi-* 
pally for the fleshy receptacle or pulp that it is valued. When 
roasted it is soft, tender, and white, resembling the crumb of a 
loaf, but it must be eaten new or it becomes hard. Others com- 
pare the flavor to that of a roasted potato. Such is the abundance 



^ues^ums.^5$T. The cocoa-nut palm? Wa. TYv©\>Tea^-tm\\\i%*VV'^%*RsWc»^<fe\r5^ 
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> fruit, that two or three trees will suffice for a man's yearly 
7- 

d. The Potato is a native of Chile, and was first introduced 
Britain from Virginia, hy Sir Walter Raleigh, in 1586. Of 
le vegetable productions especially adapted for the suste- 
3 of man it has the widest range, extending according to 
boldt, from the northern extremity of Africa, to Labrador, 
nd, and Lapland. In tropical regions an elevation of 4,000 
s necessary for its growth. 

0. The Cassava or Manioc is a shrub, a native of Brazil, 
fleshy roots of this plant yield a nutritious substance, from 
h we obtain our tapioca. This latter article is a kind of 
h, and is capable of being made into excellent puddings ; it 
rery wholesome food for children, and for persons whose di- 
ve organs are feeble. A considerable quantity of this prep- 
)n is exported annually from Brazil to the United States. 
w Root, which forms a pleasant and useful aliment for chil- 
and invalids, is much cultivated both for domestic use and 
xportation in the West India Islands, Surinam, and in some 

of Hindoostan. It is so named from the property it is said 
assess of being an antidote to the poisoned arrows of the 
ms. 

1 . Sugar- Cane. The range of this plant may be said to ex- 
to all the regions of the torrid zone. In countries where 
nean temperature is not less than 64^, it extends to latitude 
3n each side of the equator in the New World, and to about 
ide 350 or 36^ in the Old. The native country of the sugar- 
is China, from whence it was conveyed to Arabia, Nubia, 

pt, and Ethiopia, where it became extensively cultivated. 
y in the fifleenth century it first appeared in Europe. Shortly 
the discovery of the New World by Columbus, the plant 
conveyed to Hayti and Brazil, from the latter of which it 
ually spread through the Islands of the West Indies and the 
lem part of the United States. 

r2. Coffee. This bush or tree is a native of the Ethlop^^'^ 

s^'ofM.—S69. The potato t 570. The canava or manioc ? Arrowroot? (SYl 6^^*^ 
or what oountrx it it a native, and Into what regions was it tnoceMiyely likt»s<^U*c^^ 
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Wesson iv) 

^NIMALS^ 

^h. The animal kingdom is supposed to comprehend about 
000 distinct species, of which, however, an immense pro- 
on belong to the insect class. Its members are arranged in 
grand divisions, namely : 1. Vertebrated animals. 2. Mol- 
>us animals. 3. Articulated animals. 4. Radiated animals. 

r6. Vertebrated animals are those which have a vertebral 
mn, or back-bone. This class is subdivided into four orders : 
iammalia, or animals which suckle their young. 2. Birds. 
Leptiles. 4. Fishes. 

r. Mammalia, or mammiferous quadrupeds, stand at the head of the 
al creation, and are distributed into eight groups ; though they differ 
y in appearance and habit, they nevertheless correspoi^ in one partic- 
that of suckling their young. The groups, with some of their types, 
« follows: 1. Q^adrumana (four-handed), — monkeys, apes. 2. Car- 
ra (flesh-eaters), — cat, hyena, lion, bear, civet, glutton, mole. 8. 
supialia (pouched), — opossum, kangaroo, wombat. 4. JRodentia (gnaw- 
— beayer, porcupine, squirrel. 5. Edentata (toothless), sloth, arma- 
, omithorynchus. 6. Paehydermata (thick-skinned), — elephant, rhi- 
ros, hippopotamus, zebra, tapir, horse, ass, boar, and badger. 7. Bvmi- 
lia (chewing the cud), — camel, ox, goat, sheep, deer, antelope, giraffe. 
'etaeea (belonging to whales), — whale, dolphin, norwhal, seal, porpoise. 

8. Birds are distributed into the following six divisions : 1. Rapaeea — 
8 of prey; 2. Seansores — Climbers; 3. Oscines — Songsters; 4. Gal- 
t€(B — Hen-like birds {gallina, a hen); 5. Grallatares — ^Waders; 6. 
atores — Swimmers. The known number of species is upward of 6,000. 

"^. Reptiles are distributed into four divisions, as follows : 1. Chelonia 
ses) ; 2. Sauria (Lizards); 8. Ophidia (Serpents); 4. Satraehia 

Molluscous, or soft-bodied animals, are those which have 
, but whose muscles are attached to a sofl skin, which 
d, with few exceptions, in a hard case or shell. In this 

-575. How many distinct species is the animal kin^om sappooe^ to coiA' 
to what four gnind divisions are its members arranged Y 5T6. Wh^ are tib^ 
imals f How ii this class sabdirided f 677. What is said of the n^unin*^^*' 
It groaps are they divided ? 678. InU» what six divisions are b\^g dis^^ 

to what four are reptiles? 680. What are mollusoons or ■ofU))QA\ed *^ 

IX orders does this class indade ? 
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class there are six orders : 1 . Includes those which have their 
heads furnished with feet, as the cuttle-fish, nautilus, etc. 2. 
Those of wing-like feet, as the clio, the chief food of the whale. 
3. Those creeping on the stomach, — the slug, snail, limpet, and 
whelk. 4. Headless, as the oyster, muscle. 5. Arm-like feet, 
as hi valve shells. 6. Thread-like feet, as the barnacle. 

581. Articulated animals are those in which the body is divi- 
ded into joints or rings, sometimes hard and sometimes soft, which 
supply the place of a skeleton ; this class consists of four orders : 

1 . AnelideSy or ringed worms, as worms, leeches, and centipedes. 

2. Crustacea, animals covered with shells, as crabs, lobsters, 
shrimps, and locusts. 3. Spiders, scorpions. 4. Insects of va- 
rious families, as flies, bees, wasps, and butterflies. 

582. Radiated animals are so called because they have their 
organs arranged like rays proceeding from a center : they are 
also called ZQophytes or animal plants, from their resemblance to 
some families of vegetable forms. This class contains five or- 
ders, which include star-fishes, sea-urchins, sea-nettles, corals, 
madrepores, infusoria, and microscopic animals. 
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583. Animals exhibit a wonderful diversity in their organiza- 
tions, from the gigantic forms of the elephant and whale to the 
atom so minute that the strongest magnifying-glass is required 
to detect its individual existence. By the use of the micro- 
scope it is ascertained that every leaf of the forest, flower of the 
garden, and drop of water, teems with myriads of living beings, 
utterly inappreciable by the unaided senses of man, yet perfectly 
organized according to their grade. The variety of form, size, 
strength, and uses, found among animals, with their adaptation to 
every existing climate and soil, are evidences of the power, wis- 



Questions.—5Si. What are articulated animals? Of how many, and what, orders does 
this class consist ? 582. Why are radiated animals so called ? By what other names are 
they aUo called ? What animals are included in thU class ? 688^ What is said of the di- 
vtrs;// In ihoorganiiaUon of anlniaU? v 
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and goodness of Ae Creator ; for. vhDe some bcssts of 
with poisonoQs rqidles, and misciueroiB insects, are onbr 
ges to the human nice, the greater niimba' of the animal 

are snbfect to the cootroi at man, and contribaie esaoitiall j 
1 subsistence and comfcwt. 

4. It is m the regions within the tropics that we find ani- 
life, like TegetaUe existence, most intensehr dereloped, 
lier we consider the number of indiTidoal, or of species, or 
lualities of size and strength. The coral-forming tribes, 
h belong to the lowest or radiated order, are chiefly confined 
)se parts of the ocean which lie in the torrid zmie. (For 
ccomit of the structures of these animals, see Lesson Y., 

I.) Of the mcrflnscoos class, marine shell-fish, of unim- 
nt size and appearance in (»ld latitudes, become larger and 

on approaching the equatmial seas. Among articulated an- 
I, the arachnids, spiders and scorpions, attain an enormous 
in the torrid zone ; the butterflies are magnificent ; and the 
rt class, in genera], occur in such numbers, as frequently to 
me formidable, laying waste the earth, and driving nations 
:e them. The termites, or white ants of India and Africa, 
t p3rramids of clay to the height of ten or twelve feet, suffi- 
tly compact to sustain the weight of several men, — far more 
lerful works, in proportion to the size of the builders, than 
)yraniids of Egypt 

^5. No part of the world is so remarkable for the profusion 

"^ect life as the regions of the Orinoco, and other great riv- 

^ropical America. Humboldt informs us that at no season 

^ear, at no hour of the day or night, can rest be found 

d that whole districts in the upper Orinoco are deserted 

it of these insects. Different species follow one another 

precision, that the time of day or night may be known 

from their humming noise, and from the different s 

pain which the different poisons produce. The 

he interval of a few minutes between the dei^ 

r and the arrival of their successors, for the 

4. Where is animal life moel intensely dereloped ? What is 
est Of the moUnseons Glass? Of the artieolatod animals ? 0B& 
epical eoontiias? 
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L fox, wolf, and bear ; the rodents, or gnawing animals, 

)orcupine, squirrel, rat, mouse, hare, and beaver ; the ru- 

>, which chew the cud, by various species of the ox, sheept 

i fid deer tribes ; and the cetacea, inhabitants of the ocean, 

porpoise, seal, walrus, narwhal, and whale. The herbiv- 

reindeer, elk, and musk ox; and the carnivorous Arctic 

.d white polar bear, are restricted to the coldest climates, 

herbivorous rhinoceros and elephant and carnivorous tiger 

yena are to the hottest. 

J. The animals of temperate and cold districts are generally 
.rkable for a tendency to be gregarious or social. Wolves 
. hunt in packs ; beavers form a colony ; the wild goats and 

itain sheep, with the domestic breeds, associate in flocks ; 
bison, or American buffalo, is rarely seen solitary on the 
is of the Missouri, but has membership with a vast herd ; 
the reindeer, with other species of the tribe, have eminently 

same characteristics. The gregarious tendency of some 
Is of fish is observed in the immense shoals of herrings and 
kerel that visit our coasts, and the salmon and shad that flock 

our rivers, at certain seasons of the year. Many kinds of 
s are remarkably gregarious, of which the wild pigeon of 
Brica is an example. 

90. Animals are adapted to different climates and diverse 

sical circumstances, by clothing, differing in quantity and 

iity. The quadrupeds of the torrid zone are furnished only 

1 a coat of short and thin hair ; but with increasing latitudes, 

and abundant fleeces become common ; while, in still colder 

ons, the beaver, sable, ermine, and bear are supplied with the 

^st furs. The aquatic tribes of birds which swim in the 

aters of high latitudes, are supplied with a compact coat 

feathers, which abound most upon the breast, as it, in 

ig, first meets and cleaves the cold fluid. The whale 

•us, which permanently dwell in the cold ocean, derive 

n from the chilling waters by the enormous amoun^ 

a bad conductor, which surrounds their bodies., 
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-689. For what are the animals of the temperate and cold regioni 
jratft 590. What is said of the adaptation of animate to different * 
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the chimpanzee, the blue-faced baboon, and the four-fingered 
', are exclusively African. A few of the species inhabiting 
them confines of this continent, such as the dromedary, 
id jackal, are common to Asia. The elephant of Africa is 
r, has a head more nearly round, and larger ears than that 
ia, and has only three instead of four nails on each hind 
In like manner, not one of the three African species of the 
eros agrees with any of the three kinds found in India. 

. Thirdly, The Southern region of Africa, where that 
snt extends into the temperate zone, constitutes another 
te zoological province. This region is cut off from the 
ies of milder climate in the northern hemisphere by the in- 
ing torrid zone. Here may be found peculiar species of the 
eros, the hog, and the hyrax, among the thick-skinned 
and among the ruminating, the Cape buffalo, and a variety 
larkable antelopes, as the springbok, the oryx, the gnou, 
veral pthers. 

. Fourthly. The island of Madagascar, though separated 
ifrica by a channel only 300 miles wide, forms another 
ce, all the species, except one, being peculiar. This dis- 
s distinguished by the number of monkeys of the Lemur 
which inhabit it. 

. Fifthly, Another of the great nations of terrestrial mam- 
is that of India, containing a great variety of peculiar forms, 
s the sloth-bear, the musk-deer, the nylghau, the gibbon 
r-armed ape, and many others. Sixthly. A portion of the 
. Archipelago, embracing the large islands of Java, Suma- 
d Borneo. A few of the species inhabiting these islands 
mmon to the continent of India, but most of them are 
t. 

. Seventhly. The islands of Celebes, Amboina, and New 
I constitute another region, in which are found many mar- 
quadrupeds. Of this region Lyell remarks :. "As we prr 

»n& — 594. What ii said of the southern region of Africa^ What animal 
here? S05. What is said of the island of Madagascar? 69d. What form 
o India ? What is said of the species inhabiting the Indian archipelago ? 
ands of Celebes, Amboina, and New Guinea? What does Lyell remark c 
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LESSON TIL 

MAN. 

The number of the human race is variously estimated 
10 to 1,000 millions. The impossibility of stating it with 
jee of precision arises from the fact, that in but few coun- 
any enumeration of the inhabitants ever made ; while there 
t and populous regions which have scarcely been visited 
lized man. The best opiiiion appears to be that 900 mil- 

a close approximation to the real number. 

Mankind, pre-eminently distinguished from the lower ani- 
r the high endowments of reason, conscience, and speech, 
fier from them in consisting only of a single species, 
ire geographically diffused through almost every climate, 
le hottest to the most frigid. Under the scorching rays 
epical sun, upon the banks of the Senegal, the human 
ipports a heat which causes alcohol to boil ; and in the 
egions of northeast Asia it resists a cold which freezes 
Iver. 

Few lands have been discovered destitute of a native hu- 
3pulation. Iceland, Spitzbergen, Nova Zembla, Madeira, 
ores, St. Helena, the Falkland Isles, and South Shetlands, 
[roups in the Pacific Ocean, as the Galapagos Isles, and a 
lumber of small islets, with all the lands within the Ant- 
circle, were uninhabited when first made known to Euro- 
ations, but have, in several instances, since been colonized, 
tnge of man extends from the 75th parallel of north lati- 
' the 55th of south latitude. The most northern dwellers 
5 Esquimaux, on the shores of Baffin's Bay ; the most 
m are the inhabitants of Tierra del Fuego. 

On man's capability of accommodating himself to a great diversity 

mstances, Dr. Paley remarks : ** The human animal is the only one 

naked, and the only one which can clothe itself. This is one^ 

"^^—Ml. How is the number of the human race variously estim 

Qumber ? 602. How are mankind distinguished from the lower ani' 

^< wide diffusion ? 608. What regions were uninhabited wb 

kQi eans ? Between what parallels does the range of man isxi& 

kbc ice of Dr. Faley'fe remarks. 
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8. Taking the shape of the stall as the basis of a classifica- 
mankind are divided into five grand classes or races — the 
sasian, Mongolian Ethiopic American, and Malay 

>9. In the Caueastan 
, tlie head is common 
f tlie most symmetrical 
pe, almost round the 
head of moderate ex 
t ; the cheek-bones ra 
r narrow, without any 
jection ; the face straight 
1 oval 'with the features 
erabLy distinct ; the nose 
rrow, and slightly arch 
. ; the mouth small, with 
e lips a little turned out 
tpecially the lower one and the chm full and rounded. 

610, The most perfect examples of this variety are found in 
le regions of western, Asia bordering on Europe which skirt 
ae southern foot of the Caucasus mountains from whence the 
lass derives its name, and which is near what is supposed to 
le the parent spot of the human race Here are the Circassians 
Uld Georgians, among whom are found the most exquisite models 
jf female beauty. 

611. The Caucasian race comprises the ancient and modern 
inhabitants of Europe, except the Laplanders and Finns, the 
Turks, and the Magyars of Hungary. It comprises also the in- 
habitants of western Asia, as far as the river Ganges, the Afri- 
cans who live on the shores of the Mediterranean, the Egyptians 
and Abyssinian^, with those' Europeans who colonized America, 
and other parts 'of the world. 

^ 612. In the Mongolian race the hair is coarse, straight, and 
n ie eyes rise in an oblique hne from the nose to the tem^ 
e ) arches of the eyebrows are scarcely to be perc 
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Le face is broad and flat, wittk the parts imperfectly diBtin- 
:d. The complexion is generally of a tawny or olive color, 
L is described as in- 
diate between that of 
■t. and of dried orange 
varying from a tawny 
3 to a swarthy or dusky 

13. This diTision em 
:es the tribes that occu 
[lie central, east, north 
. southeast parts of Asia 
people of China and 
>an, of Tibet, Bootan 
d Indo-China, the Finns, Laplanders, and Hunganans of En- 
pe, and the Esquimaux on the shores of the Arctic Ocean, 
portion of this family ia distinguished for a considerable de- 
■ee of culture, especially the Chinese and Japanese, but owing 
t their exclusive social system, which has separated them from 
;ie rest of mankind, they have made but little progress for ages. 

614. The Ethiopia race have black eyes, 

ilack woolly hair, flat noses, thick \ipa, 
md a projecting upper jaw. 'I'hf fore- 
head is retreating, and the head 
less gloljulai- than that of the . 
European. The best examples i 
of this race are the negroes 
south of the Sahara, in irpper . 
&nd Lower Guinea, Soudai 
and Nubia. The natives of e 

Senegambia and the Kafires of I 

the southeastern part of Africa " 

resemble ethera of this race in , 

Iheii jet-black color, and some 

of their features, but they are taller, more slender, and b( 

ptoportioned than the rest. 




IJuiKiu- DL Willi people ■ 







^^er the mfluance of 

^mcBiUBeB. The presBure 

f ^Liion in one distnct outstripping (he means of Bahraslence, the love 

ise, tlie spint at acquisition sooial diBturbanceB, and foreign Tio- 

e contrtbnted to scatter the human fam ly far from the common 

"here the race originated. Endowed with intelligence to deTise 

uf Barmounting natural barriera — mountains, deserts, rivers, lakes, 

J ooean.^tbere is no difBcultj in accounting for the get^aphical 

f man. The contiguity of the mainland of northeustOTn A^a to that 

itineslerD America, with the nearly -connected chains of the Japan, 

". and AleuUan isles intermediate, point to the Xew World as having 

ved its original population from the Old in that direction. In modern 

,>, adTerse irindi baie drif en JapaneBO jnnks acroBa from one continent 

i: alho- ; and, probably, more frequently than we are apt to imagine, 

a haie been compelled (o eip^tristjon bj Oie tempest, sarviTing its perils, 

. coLomaiig distant ielea and arohipeti^oeB." — Bev. Thonuu Milner. 
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PK0DUCTION3 OF THE EARTH, ASD THE CODNTEIES FBOM 
WHICH THEY ARE PRINCIPALLY DERIVED. 

SIcUt, aeniuii7,a«itlud; India; BooUiAIHca. 

iTO, Spain, lUlT, France, OeimanT, Inlud. 

D* ..: Srrla; Hoftluni Afliai Spain, Fntngal, aod Franne. 

Soeotnt; Arabia; Eosl Indies; Barindoo. 

je ..Pnuaia, SIcUt; MoEamblque, Madagaaear: Japan. 

GOUB Madagastu; GdImu; jKva, «tc. 

oms Drazll; Ceylon, India, Bibeiia; OermaoT, Sweden, and Bpidn. 

OTna Nonhem eoaM of tlie UedUecnuean Bei, AOantls oeaM ol 

France and PoRagal. 

vtMMD Bpalo, QermanT ; Cblos. 

,^ .Exlen^Teij cnlOrated in meet temperate ollmatea, eapeciaUf in 

the United Stales. 

amioUtr) West IiUllea, Oniane, Brad! ; ud Eait Indiw. 

^OT-aooT Boulh Amerloa, Wed Indies, Bermnda Is.; Uaddnli.; EiM 

Indies. 

'HaLTua Trinidad I. ; Dead Be*, ete. 

latmoDt. Fei^ and those parts ol Beloocbiatan and India near Ibe 

month of the Ganges 

V AH InlerlrDplcs] oonntrlesi 

^. . . United SUtea ; Bpahi, BleOy ; Csnarr la ; Sut Indlc*. 
'orth America betvem laL IT. uo and ooo, and si 



«bln CiilDa : Jspan, jlaUytls, eto. 
niral America, QDlana, BraiO, etc. 
Ina, ICala;^ Eait iDdles ; and Vest Indies. 
-dltemoean coaati, Italy, Frsnie, Bpsln, Toifcey, el 
>'lon, OKltln Clitiia. China ; BraiU.tl^ 




ftii-n; Sun 



jujltanla ; Wales, eb 
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ToBAOoo United States, Oaba, Canada; Toikey, Oermany, France; 

Bonthem Europe and Soathem Asia generally ;— and all trop- 
ical countries. 

Topjkz United States, Mexico, South America ; East Indies ; Egypt ; 

Siberia. 

ToBiroiBB-SHKLL East Indian Archipelago, Singapore. 

TuHKsio Bengal, Java, China. 

TntQUOiBX Persia, East Indies, Ceylon. 

Yaxtlla, Central America, Brazil, Ecuador. 

Ynrm Southern Europe ; Northern Africa ; and tluronghout America 

within the temperate zone. 

WjLLsrrm Spain, France, Italy, Turkey. 

Wheat All temperate climates. 

Wnras Porf—Province of Upper Douro in Portugal ;— iS^rry— Xeres 

near Cadiz in Spain ; — C^re^— Bordeaux in France ; — Cham- 
pagne — from a province in France of the same name ; — Bur- 
gundy— ditU>.;— Madeira— from the Madeira Islands;— 
Malmsey— dlUo. ; — TTdnerife—ttom the island of Teneriffe ; — 
' Marsala — Sicily; and Cape-toines from South Africa. 

Tamb West Indies; Eastlndies; islands of the Pacific. 

ZxHO United States ;. Belgium, England, Germany; China. 

^ I . • 



STAPLE PRODUCTIONS AND EXPORTS OF COUNTRIES. 

NORTH AMKRIOA. 

RunsoR Bat TxssiroBnes.Furs. 

Canada , .Wheat, flour, timber, pot and pearl ashes, fhrs, balsam, fish. 

Kkw Bkuhbwiok Timber, grindstones, fish. 

KoTA Scotia Timber, coal, gypsum, grindstones, fish, oiL 

■■ KawffouJHPMLirD Fish, seal-skins, oil 

'LAJouxm. Furs, seal-skins, fish. 

TJwoMD Si^TES I Wheat, Indian corn, flour, pork, beef, wool, hemp, timber, 

^ Section, •< iron, copper, lead, zinc, coal, sadt, cotton and woolen gpoods^ 
}/ 880 ^. Ua. I machinery, hardware. 

n Section, ( Cotton tobacco, rice, sugar, fruit, resin, turpentine, timber, 
»9mo/ BSO 2r, lot, i gold,ooaL 

OiMllnia Gold, quicksilver. 

^''BBM Gold, silver, quicksilver, cochineal, sarsaparilla, tobacco, ma^ 

hogany, logwood. 

^^BBUf Akesioa Gold, silver, cochineal, indigo, cofTee, sarsaparilla, dye-woods, 

hides. 



"^■J^IM. 



^'"^'>^. Coffee, sugar, tobacco, rum, mahogany, beeswax, honey, cop- 
per. 

ingo Coffee, sugar, tobacco, cotton, logwood, mahogany, ginger, 

wax. 

CoiTee, iogar, mm, peppier. 
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ASIA. 

*'^*»«'' Fniits, olive-oil, madder, nw silk, cotton, opium, drags, gam-, 

sponges, galls, carpets, leather. 

-^^^^^^ CofTee, dates, aloes, myrrh, flrankincense, goiA-arabic, asphal- 

tom. 

^'"^ Naptha, silk, cotton, wool, carpets, shawls, tobacco, fhiit, 

drugs, copper. 

IwHAinsTAN Horses, furs, madder, tobacco, fruit, shawls. 

^'"'-^^fflWAH Horses, skins, grain. 

'°"*^*^^Aw Eice, sugar, silk, cotton, indigo, coffee, wool, opium, saltpetre, 

tobacco. 
IxTLOH. Cinnamon, coffee, cocoa-Wt oil, coir, areco-nnts, tobacco. 



ItRJUM Tg^jj timber, cotton, rice, indigo. 

U^^'t PsKOBXTLA Sugar, pepper, ivory, ebony, gutta-percha. 

*^'^*^'<>CHi» China ..Sugar, cinnamon, anise-seed, silk, cotton, spices, gamboge, 

ivory. 

'^^ " Sugar, pepper, lac, ivory, tin, dye-woods. 

^^*- " Tea, silks, cotton-goods, porcelain, lacquered-ware, gums, pa 

per, drugs, ginger. 

■■*•• ' - Gold, skins, goat hair, woolen cloth, shawls, musk. 

•fflwa^ Shawls. 

'OUmsx^^ Silk, cotton, wool, skins. . 

'QU ....00^" Furs, gold, topaz, musk. 

PAK . . . . .^ Copper, camphor, silk, lacquered-ware, tea, eto 

riiLB ]gij^^ >^^ Furs, oil, whalebone, spermaceti. 



3XA 



AFRICA. 

^ ' Wax, hides, skins, leather, gums, olive-oil, wool, ii^digo 

'^^^^^ * dates, honey. 

^ ^ , . Copper, hides, wax, oil, wool, dates, honey 

.Wheat, barley, Castile soap, red woolen caps, ivory, maroeoo 
leather, etc. 

'.tUe,liides, wooi, saii,, olive-oil 

leat, rice, flax, cotton, gums. 

^ . viry, ostrich-feathers, senna, gums 

Ivory, gold-dust • 

lice, sugar, gums, fish, ivory. 

old-dust, ivory, wax, gums, ambei . 

'ool, wine, skins, hides, gratis, flour. 

ain, hides, cotton, ivory 

iber, ambergris 

•ar, ebony, to|ftoise«sheU, nutmegs. 

ar, cofllee, doves. "* 

i-oil, barwood, ivory 

.rdust, palmroil, ivory 

A-oil, camwood, ivory, gold-dust, coflbe. In' 
^wsroot, pepper 
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seaman's dutj to know where to find a fair wind, and where to fall in 
a favorable current. If we take a globe and trace on it the shortest 
B by sea to India, and then fancy that such must be the best course 'to 
w, we shall be yery much mistaken. And yet this is very much what 
mcestors actually did, till time and repeated trials, and multitudinous 
res, gradually taught them where to seek for winds, and how to profit 
iiem when found." 

up 6 exhibits the tracks usually taken by ships proceeding from New 
: across the Atlantic, Pacific, and Indian oceans. The outward and 
noard tracks, are distinguished by arrows.. 

»UTE FROM New Tore to San Francisco. — The route marked on 
aap shows the course taken by vessels which have made the quickest 
iges between these ports. The pupil will notice that it is not the short- 
8 regards distance. Between New York and the point where it crosses 
iquator (on or near the 80th meridian), and also between Cape Horn 
3an Francisco, it diverges very considerably from a direct line. 

understand this route, and others marked on the map, it is necessary 
iie learner to bear in mind the direction of the prevailing winds as ex- 
led in Lesson IV., Part III. From the parallel of about 80o north and 
I, nearly to the equator, there are two zones of perpetual winds, namely : 
one of northeast trade- winds on this side, and of southeast trade- winds 
lat. Now, a vessel sailing from New York to Gape Horn is necessarily 
ed to pass through these zones. Before striking the northeasterly 
», she must make a good deal of easting, that is, proceed to the east ; 
r this is not done they would, perhaps, carry the vessel too close to the 
Iward Islands and the northern coast of South America, so that she 
d find it very difficult to double Gape St. B^ue. (See Diagram of the 
e- winds, page 132.) 

ter crossing the equator the route extends through the South Atlantic, 
• great distance from the eastern coast of South America, passing in- 
the Falkland Islands. The most difficult part of the route is that which 
ids from the 60th parallel in the South Atlantic to the same parallel 
e PiMiific. In this part of the voyage is performed the labor of doub- 
Cape Horn, a very troublesome operation in consequence of the contin- 
cold westerly winds which sailors always find there. The best months 
Dubling the Horn are our winter and summer, excepting July. Octo 
ars to be 'the most unpropitious month for the passage. 

ter reaching the 50th parallel, the Galifornia vessel stands far out 
Pacific at a great distance from the coast. This is done to ge 
least trades in their full force; for, it is to be remembered, these ^ 
!onsiderably impeded by the continent, and are the strong^||g|^^^ 
it a distance fsom shore. On pasdng the region of 
or, the zone of the northeast trades is met with, ar 
he track, instead of leading directly to San Fran< 
u » northwest direction until the vessel, in about 
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ig Lesson XYI., Part U. on the Currents of the Ocean, and also 
'., Part in., on the Permanent Winds, the learner may be able 
tand why particular deviations from a direct line are made in the 
outes marked on the map. 



METALLIC PRODUCTIONS. 

e great number of metallic substances found in the earth, those of 
iteSt use are gold, silver, mercury, tin, copper, zinc, lead, and iron.* 

rals are deposited in veins or fissures of rocks, in masses, in beds, 

jietimes in gravel and sand. Most of the metals are found in veins ; 

as gold and tin, iron and copper, are disseminated through the rocks, 

h rarely. The veins are cracks or fissures in rocks, seldom in a straight 

7et they maintain a general direction, and sometimes extend to an un- 

mable depth. 

itals are peculiar to particular rocks : gold and tin are most plentiful 
'flnite and the rocks lying immediately above it ; copper is deposited in 
ous slate formations ; lead is found in the mountain-limestone system ; 

iron abounds in the coal strata; 
and silver occurs in almost all 
these formations; its ores being 
frequently combined with those 
of other metals, especially of lead 
and copper. 

When a mine is opened, a shaft 
like a well is sunk perpendicfUarly 
from the surface of the ground, 
and from it horizontal galleries 
are dug at different levels accord- 
ing to the direction of the metal- 
lic veins. When mines extend 
very far in a horizontal direction, 
it becomes necessary to sink more 
shafts, which are connected to- 
gether by horizontal galleries. 
Shafts are from eight to twelve 
feet square, and are usually wall-* 
ed up with timber or stone t^ 
Shaft. vent the sides from cavu 

• water which filtrates through the earth would soon coK 

lirty-five metals are now known : they are gold, silver, platinum, < 
line, araenic, bismutli, antimony, niclcel, qaicksilver, manganese, a 
, iridinm. uraniam, chrome, lantanimn, molybdenum, oolnmbium, om 
am, tantalum, ttUnrinm, rhodium, titanium, vanadium, tungsten 
arbinna. 
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DISTRIBUTION OF GOLD.» 

ED States.— The United States contains two gold re^ons, 

if yerj unequal importance. The one, that of t^e Atlantic 

'•alachian gold-field," has been worked to a moderate extent 

V years J the other, "the Califomian gold-field," which has, 

I'iod since it was discoyered, produced more than twelye times 

hitherto been obtained on the Atlantic side. 



s 



' ian gold-field extends from Georgia, in a northeasterly di- 

land, and is deyeloped in the following counties : in Oeorgia, 

>b, Cherokee, Lumpkin, and Habersham counties; in South 

ough the whole northwestern comer of the State, especially 

ng districts : Abbeyille, Pickens, Spartanburg, Union, York, 

u JVbrth Carolina y in Mecklenburg, Rutherford, Cabarras, 

Ison, Guildford, and Rockingham ; thence through Virginia, 

lia, Campbell, Buckingham, Fluyanna, Louisa, Spottsylyania, 

'peper, Fauquier; in Maryland, Montgomery county. Gold 

a found in Canada on the Du Loup and Chaudiere riyers. 

>rnia gold-field is the richest in the United States, and, com- 

what we know of other similar regions, it is the richest in the 

>Tas first discoyered in 1848, and it is calculated that, up to the 

>, it had yielded the enormous sum of two hundred and sixty 

lars, and that the annual product is now about fifty million dol- 

. rich mineral region is in the great yalley of California, which 

^th of about 500 miles, and a breadth of from 50 to 100. It is 

.' two principal riyers, — the Sacramento and the San Joaquin, the 

*wiiig south, and the latter north. The gold is most usually ob- 

fine particles, and scales or flattened grains, and is obtained by 

, or the separation of the metal from the earthy substances with 

s nodxed. Lumps or " nuggets" are not frequent, and rarely ex- 

r pounds in weight. 

suGiY Countries.— Of the foreign countries, those most product- 
L are Australia, the Russian Empire, South Asia, the East Indies, 
N'ew Guinea, Mexico, Brazil, and the Austrian Empire. 

9traiian gold district is, next to that of California, by far the 
ictiire of any known. The existence of gold there was first made 
IkCay, 1851. The gold region embraces the southeast corner of 

The annual yield is estimated at about thirty-seyen million dol' 
^old of the Russian Empire is obtained almost entirely from 

slope of the Ural Mountains, from Siberia, and in the Caucasus. 
^ that Ihe countries of Russia yield gold to the value o£^mhaxit 
llion dollars annually. 




>r Is indebted for the following facts, relating: to the distribui 
^vrork of J. D. TThitney, Esq., entitled '*MrrAUJO Wialth 
pinoott, Gnunbo A Co., Philadelphia. 
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ble qnantitj, is at Jackson, in Carroll conntj. New Hampshire, but ii 
lot been obtained there in a quantity sufficient to render its mannfaO' 
profitable. 

FoBKiGir Countries. — ^The most productiTC tin mining region in the 
1 is in Cornwall, England, The Cornish mines have been worked from 
■y early period, the metal from which formed an article of traffic with 
.'hcenicianBand Greeks before the time of our Saviour. It is estimated 
about 7,000 tons of tin are annually made from the ores of these nunes. 
most valuable tin mines on the continent of Europe are those of Erzge- 
iy which are partly in Saxony and partly in Bohemia. One of the 
ist deposits of tin known is in the province of Tenasserim, in the Ma- 
rt peninsula. . The best quality of tin is obtained from the island of 
ra, at the extronity of the Malacca peninsula. 

DISTRIBUTION OP COPPER. 

THE UinTKD States. — Copper is, next to gold, iron, and lead, the 
important metal in the United States. The richest copper mining dis- 

in this country is that of Lake Superior. The occurrence of native 
>r on this lake was known to the Jesuit Fathers, who, in the latter half 
le seventeenth century, traveled extensively in that region. The mines 

not extensively worked until after the year 1844, when the country 
ceded to the United States by the Chippewa Indians, and opened to set- 
snt. Since that time, numerous companies have been organized, and 
i amounts of stock contributed, for the purpose of opening and working 
s in this region. The principal mines are those of Eewenaw Point, Isle 
tie, Ontonagon lUver, and Portage Lake. The Cliff Mine of Kewenaw 
it has been worl^ed for the longest period, and ha« yielded the greatest 
ant of metal, — ^the total product of it, up to the close of 1858, being 
3 than 2,700 tons. This mine has been excavated to the depth of 600 feet 

pper deposits are found at numerous localities in the valley of the Mis- 
>pi, — ^those in the neighborhood of Mineral Point, Wisconsin, being the 
known. They are found also in the region which extends along the 
em slope of the Apalachian chain of mountains from New Hampshire 
eorgia. The principal localities in this district occur at, or near, the 
vtring places: Yf ojrr&i id. JVew Hampshire; Orange in Vermont ; Bristolt 
Chester, Litchfield, and Plymouth, in Connecticut ; Belleville, Griggs- 
i, Brunswick, Woodbridge, Greenbrook, Somerville, and Flemington, ir 
7 Jersey ; Montgomery and Chester counties in Pennsylvania ; Liber' 
New London, in Maryland ; Fauquier county in Virginia ; Greensb 
^orth Carolina ; and Polk county in Tennessee. 

Foreign Countries. — ^The most noted copper mines offer' ' 
Jiose of Cornwall and Devonshire, in England, which h 
nger, and have produced more of this metal than any ot 
d : they are supposed to yield about 14,000 tons annual 
in importance to England, as a copper region, is Chile 
irliere copper is the most important product. England a 
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i«a the iniimw of tlie %»t« of JUittmirt, iTing pritic^ally Bontli at Om 
ri Ri-ver. The prmcip«l mines are in WuhingUm coantj, nnr Sig 
Ukd. U^uev&l Creefc. 

roitEioir CoirprmiEB.^Lead mineB ire diBtribnled throngli maet of 
aatriea of ^Europe, but those of Qmt Britun uid Spun are bj fitr 
ost prodactive- the mom exIeadTe lead mining dinricts <rf' Great 
n. &Te in Cardiganshire and Honigomerjiliire in WrJes. tad at AlaloQ 
irliere the three coimtJes of NortlimnbeTlaail, Dnrham, aiMl Cnmber- 
lODM toother. 

DISTEIBTrnOlT OF IRON. 
THX TlinTKS Bt AXES.— Iron is so Ttry eitentdtd; diBtribntcd thnmg^- 
he United States, that only a inero mention of Uie states in which it is 
BibandBut can be gixen in this article. Rich depoeits of this metal are 
1 in almoet, if not quite, ererj State in the Union ; bat the states in 
h it ia mannfiictiired to the greatest extent are Coimecticat, Nev York, 
Jeraey, PennEyWania. Maryland, Virginia, TeoDeffiee, Kentncbj. Ohio, 
Uissonri. PeonaylTania excels all other states in the manufactore of 
, jleVding more than half of all that is made in the Union. The nom- 
of tons of iron annually made in the United Btstes, according to the 
IQB of 1850, waa 860,000. Owing to the chea[Bieas of foreign iron, and 
extenuve importation of it, the iron OLn^s of this ccontry are not work- 
■S lirgely as they oUienrise wonld be. 

iir FoHEiGN- CoDNTBiEB. — Great Britain stands pre-eminent for tha 
nndance of its iron and the extent of its mannfactiire, tlie annual prod- 
« Dt \tB Hunts bnng estimated at abont 3,000,000 tons. Of the other 
rdgn eonntries noted for the prodnction of iron, are France, Bel^nm, the 
Wtrum Empire, the Jtnssian Empire, Sweden, and Prassia. 

an.— F<ir tbe ■mnanl at meUlt prodaerd thmoKhinil the voflil, (oe T'hle on the 
«•!>', inKea, b; pgrmli^ai, Ocm " Wtunm't llDiiuio Wultb or nu Vuitxa 
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ICIPAl MOUNTAINS, WITH THEIR ELEVATIONS. 



lames in capital letters apply to an entire range or chain of mount- 
l the height stated, in such cases,is an approximation to the average 
I which its crest attains. The names in small letters, where they 
tely follow that of a range, are those of some of its principal sum- 
irhich the exact height has been ascertained. The figures in all 
iicate the height above the level of the sea. 

tter (Y.) attached to any name, signifies that it is a volcano which 
. active within the historical period. 

NORTH AMERICA. 

cky Mountains extend firom 84° N. lat to the shores of the Arctic Ocean, 70^ 
rem Paso del Norte (about 82^ N. lat) to the South Pass, at420K. lat, they have 
e of from 7,000 to 15,000 feet. From 42^ to 47° SV N. lat, Lewis and Clark's 
1 10,000 to 14,000 ; and from 47^ SO' to 70^ N. lat. from 8,000 to 10,000. 

Height 

3UNTAIN8 : ill ft«t. 

mt Brown (lat. 620 85) 15,690 

mont's Peak 18,570 

ig»sPeak ... 12,500 

ies»Peak 11,820 

nish Peaks. 11,000 

!ADax OR PX.ATSAV OF Akahitao : 

.ocatepett (V.) 17,884 

cclhuaU 15,705 

k Of Orizaba (V.) 17,878 

ma(V.) 11,929 

I de Zacatecas 8,514 

OF GsimtAL Amkbioa : 

3nnsco 7,805 

-ano de Agua. 18,578 

')tombo(V.) 7,000 

TO 11,480 

OB Appalaooian MoxnriAiNs: 

Washington, White Mia,, IT. ff. 6,285 

dMt, OreenMs,, Ver,..,i 4,859 

ick, Berkshire Mte,, Mase, 8,500 

or Mt Marcy, Adirondack MU., 2^. Y. 

•p, CatahiU MU., N, F. 

nter, Blue Ridge, Va 

^'Pea^BlackMt8,,I^, O. 

OB Snowy Mts. of Caufobnia, about 10,000 feet. 

Toseph 

itain 
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EUROPE. 

KAN MoiJNTAiHB (TnrlEey) firom 2,000 to 8,000 feet : ^^ 

>elu8 9,000 

*iin>uB (Turkey and Greece) : 

untGuioiia 8,289 

Eliaa (anei«n< Taleton) T,912 

OB Eastesn Alps (Turkey), from 6,000 to 8,000 feet: 

kuntKom 9^75 

rantDinari 6,667 

>% (Italy and Switzerland), western part from 8,000 to 9,000 feet : 

oes Glockner (Great BeU) 12,776 

tier Spitz 12,818 

>nte Leone or the Simplon '. 11,641 

>nte Kosa 15,162 

•eat St Bernard 11,068 

ont Blanc 16*760 

ontlseran 18,267 

ontCenis 11,457 

onteViso 12,682 

B Alps (Switzerland) : 

inster-aar-hom (Dark Peak of the Air) 14,106 

mgfrau (Virgin) 18,710 

ihreck-hom (Peals, of Terrors) 18,887 

JiTBA (France and Switzerland), from 8,000 to 4,000 feet : 

eculet ^^ 

smmiES (Italy), from 4,000 to 5,000 feet : 

ionteClmone •j®^ 

[onteComo ^^^^ 

esuviiis(V.) 8,982 

IlKKTEss (France and Spain), from 7,000 to 9,000 feet : 

^alm. 1«*» 

thou,orMala<Utta ^^^ 

'erdu »■»" 

MoxmTAiHS (Spain), from 4,000 to 6,000 feet ; 

. 10,998 

lePenaranda ' 

loimTATNsf?' t Portugal), from 4,000 to 6,000 feet: ^ 

7J$24 ^M 

rl'Estrellf '^ ^ 

J, Tot. 000 to 8,000 feet 

RTssAm ,000 feet. 

^ ,000 feet : 

•n 

fa *•••• 

:y to 4,000 feet: 

nt< 

TfS 

V8 * 

»m •••• * 
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T«« VoMM (Frwice), flrom 2,000 to 8,000 feet : ^}^l 

BaUon d* Alsace 4,124 

TLmmcxvux MomrrAXXS (Qemuuiy) : 

Brocken (Han Mts.) 8,760 

Feldburg (Sehwtrzwald) ».... 4,886 

8chnee-kopf(Rie8iii-gcblrge) 5,274 

Cakt ATBiAK MouKTAixs (Hongaiy and Transylvania), from 5,000 to 6,000 : 

LomnI tz Peak (groap of Mount Tatra) 8,779 

Krywan 8,150 

Mount Petrosch 6,884 

Mount Szural , 7,123 

BcAKDiir ATiAir MomriAiirs (Norway and Sweden) : 

Skaestol-Uad (In the Langfleld) 8,101 

Snee-hiitten (In the Dovrcfleld) 8,101 

Sulitelma (in the Koelen Mountains) 6,178 

ISLANDS OF EUROPE. 

BsmsH IsLAKDS : Ben Wyvis (Northern Highlands), SooUand 8,720 

Ben Macdhu (Grampians), Scotland 4,805 

BenNevis " »» 4,868 

BenLomond " »• 8,175 

Broadlaw(Mts. of Scotland), " 2,741 

Scaw Fell (Cumbrian Mts.), England 8,166 

Snowdon (Cambrian Mta.)» Wales 8,571 

Lugnaquilla (Wicklow Mts.), Ireland 8,039 

Cam Tual (Mountains of Kerrj)," 8,404 

Paps of Jura (Island of Jura), Hebrides 2,470 

Bcn-morc (Island of Mull), " 8,163 

Cuchullan (Island of Skye), " 2,995 

Highest point of Iloy Island, Orkney Islandu 1,590 

Mount Rona (Mainland), Shetland Inlands 1,470 

Iceland : Oraefa Jokull 6,409 

Ilekla (V.) 5,095 

Azores or "Western Islands : Peak of Pico (V.), Pico 1 7,911 

Corsica : Monte Rotondo 9,068 

Sardinia : Monto Schluschlu 5,276 

Sicily: Etna (V.) 10,617 

Candi A : Psiloratl {ancient Ida) 7,674 



ASIA. 

Aldan or Btanovoi Mountains (Siberia) ; 

Mountjiapitan 1 4,268 

Mountains of Kamtciiatka, from 10,000 to 15,000 feet : 

Kliup.hcvsk (V.) | 16,512 

Altai Mountains (Siberia and Mongolia), from 5,000 to 7,000 feet : 

Mount Blelukha (lat. 60°, long. 86^ 800 1 11,068 

BELOOR'TAQn (Bolor Mt&) (Toorkisian aiidBok\ktt.t&^>tioxa\t>^^:^\o^^,<:i^i 
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TAms (Hindoostan and Tibet), from 15,000 to 28,000 feet ^f^i 

28,946 

ra 28,156 

jrest 29,002 

ri {White Mt.) 26,826 

other peaks exceed 20,000 

: (Afghanistan): 

imit 20,280 

7TAINS (Afghanistan) : 

17,640 

rTAiNS (Afghanistan) : 

iimaon 12,150 

re OS CoAis or Elbsooz (Persia): 

14,695 

LKA.T (Armenia) : 

rat^ 17,828 

LGB03 (Persia and Eoordistan), from 6,000 to 9,000 feet: 

10,428 

{Asia Minor) : 

(ancient Argsens) 12,869 

;h (ancient Olympus) 9,000 

78 (India), libout 8,000 feet 
(India), from 2,500 to 8,000 feet 
(India), from 8,000 to 4,500 feet : 

I summit about 8,000 

(India) : 

*eak 8,429 

(India), about 8,000 feet 

▼AiNS (Circassia and^^corgia), from 8,000 to 10,000 feet: 

18,498 

16,592 

: ween Europe and Asia), from 2,000 to 2,500 feet : 

6,897 

vNOK (Syria), from 6,000 to 7,000 feet: 

ikh {ancient Hermon) 11,080 

•uwTAiNS OP f Ma) : 

jie (Mount ^ 8,698 

A(MountM 7,497 

T F ASIA, 

.on) about 12,000 

^ 1 

11 -' 

•mtOphir) 

Widow) 

<1 volcanoes. 
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BINCIPAL RIVERS OF TIE WORLD, 

:iR SOUHCXS — THS COUITTBISS THBOUGH WHICH THKT 
SEAS INTO WHICH THET FAI^ — THEIR APPROXIMATE 
TD NAVIGABI.E DISTAITCE IK ENtSUSH AlI«E8. 

'name of each riTer follow — ^Ist (in parenthesis), that of the 
dch it rises ; 2d, in Italics, the countries through which it 
e sea or ocean into which it falls ; and, lastly, its length, 

ie principal windings of its stream, and its nayig^ble distance, 

|e ascertained. 

NORTH AMERICA. iISJIdI.? 

fading Peace B. (BockyMta.),— .BH«i«&Po8MM«m« ; Arctic . 2,000 

ig Saskatchawan £. " " "• Hadaon B. 1,400 

[with great lakes (Plateau of Minnesota), — UhiUdSkUeSj Can~ 
jof St Lawrence ..% 2,050 

ships 580, and by artificial means for smaller vessels to wi^n 150, miles 

1,900 

land of Canada), — Canada : St Lawrence Biver 450 100 

« « «* « 800 100 

« « « « 280 70 

I John, with Lake Champlain ** 172 172 

Ike St Francis),— OxTia^f^.* " 180 

ceMegantic), « " 125 4 

le between the IT. S. and CanBida^y—rhited States, Canada, ^ 

and New Brunatoick : Bay of Fnndy. 820 80 

" " • — JTa WW ; Atlantic Ocean 275 60 

" " « ' « 200 42 

" " « « 140 18 

" " —Vermont, y. Bdmpsfdre, MaS' 

Cbmz«e||m^L< ^<; Island Sound 410 60 

ite ^ B tAir6, JTow. ; Atlantic Ocean 170 5 

f., Conn. : Long Island Sound 130 14 

t : Atlantic Ocean 810 160 

HudsonBiver 185 

Lake Ontario 145 8 

;, y. Jersey., Pmvn. : Delaware Bay . . . 809 75 

'. York, Penn., Md, : Chesapeake Bay . 450 

m,, Va.: " ..880 115 

Vtr « .. 875 

•V Ibemarle Sound. 97? 

-If Sound ar 

—J Ocean *' 

— 8 
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IICIPU KITEIS If TIE inilJ. 

E SOOCXi — THX CQUmiSS THBCyr^Si 

SEAS mo WHJLH THZT r.\LI»— T 
) XAYKABLS BBTASCI Dl K:rGI.:SH 

lUBeof ei^ rirer fbHow^Ist in peir 
idi it naes; ^ u itaiia, die saznr:* 
s set or oeeui inso wiiicii it i^. id. 
ftp ri ari p il viadiit^ of ia sreeun. ioi 2 
e aaceitainfid. 

NORTH amee: :^ 

fiBgSMbkbswMK. •<• 

^lith great kkei (Pbten 
itofSLLavraiee.A 

Mttji Ml, lad by trtjiicii a„^ji, 

of Canadt),— i'aa.Kii ^i^ 
« « 
• u 

irUhlake 

5), 

lher.L __ ,^ ^ 

~~ W 1 i do 




,*' 



Tmal 
... #00 


JhKi. 
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Total NftT'« 
Len^h. Dist. 

x>wther Si]]8>, — SeaOand : Tilth of Ojde 98 85 

MoTiTitainB of 'WlcUow),— /relniut.- IriahBea 75 

CSIieve SloomHts.), <* Wateiford Haibor 105 eo 

** a « IQQ 3g 

>:(T CMountams of Cayan), ** Atlantic Ocean. 824 20o 

CCexitralPlain),—/r62afuZ; Irish Bea 80 1» 

ASIA. 

atsdMotaitAins),— jSSi&eria.' ArcticOcean 2^ 900 

im ** " ** 2,900 640 

** " « 2,400 800 

>& (MongoliA), — MongoMct, Manchooria : Gulf of Tartary 2,800 

NQ-so (Kaenlnn MoimtainB),— Oftina; Yellow 8ea 2,000 600 

G-^x-KiA»o " « tt 3^200 700 

o-iLiANa (Nan-ling Mountains^,— O'Aina : China Sea 1,100 870 

7-KiAHO (^het),—7V>ett China, Oanibodia : " 1,800 600 

uxjlm. (Mta. of Y\umaii)j— China, LaoSySiam: Gulf of Biam 900 

LUXN (Plateau of Tibet),— 7¥5«^ China, etc: Golf of Martaban 1,700 

KWABY ** —^rmoA; Bay of Bengal 1,100 COO 

lAiKAHPOOTSA. ^ —Auom, Etndooston : Bay of Bengal 1,600 060 

ASOBB (Himalaya Mountains),— 7nc?«a ; Bay of Bengal 1^400 900 

ODAVEBY (The Ghauts),— Zirin<?<7a«fem ; Indian Ocean 700 60 

OBTHAH " « " 060 

3ATivraY « ^ " ♦* 470 

Ludttb (Plateau of Tibet),— /ne^to ; Arabian Sea 1,700 942 

&TIPHSA.TBB (Plat of AimQida.),— Turkey in Asia : Persian Gulf 1,700 1,000 

TiQwa ** " Euphrates Eiver 1,160 820 

Ktih " —Georffia : CBspisa ^e& 620 

JoKDAs (&Ioantains of Lebanon),— Pa2e«^n6 ; Dead Sea 287 

TIbal, or laik (Ural U\B.),—b6tiDeen Europe and Asia : Caq>ian Sea 1,160 

or Jihon (Pkitean of TsEoir^—Toorbistan : Sea of Aral l^BOO 



AFRICA. 

can Central Africa),— Pon^ra, I^tiibia, £^ypt •' Mediterranean Sea. 8,600 

Mts. of Western &ouAaii),^Sen6ganibia : Atlantic Ocean . . 900 400 

" « •* 660 800 

Niger (Mts. of Kong),—S(mdan : Gulf of Guinea 2,600 700 

ngo (Plateau Central Africa),— Ciwflro ; Atlantic Ocean 1,200 

*< —Angola: " 600 

-ange (Nieuveldt Mts.),— A Africa : " 1,060 

.riorof Africa),— J5aw* 4/rica : Indian Ocean 1,600 

OCEANICA. 

ragong Mountains),— ^tMfro^to . Indian Ocean 1/ 

OarUngEange), " '* 

.6 St Gair),— TlMmoTtlA .* Pacific Ooeaa 

.20 Ztdland : Paoifis Ocsan. 
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Ls book, in quarto form^ is designed for that yery large class of 

ars in our schools who wish to learn the more important facts of geog- 

y, but haye not time to consult thoroughly the most elaborate treatises. 

*^e aim of the Author has been to present in this work such facts, and 

' L only, as eyery scholar should understand before he completes his term 

notraction. Accordingly, all tedious detail and extended description 

omitted; and the learner's attention is confined principally to the 

pB, from which only can correct and definite impressions of locality be 

^tiuned. 

- The Publishers would call the particular attention of Teachers and oth- 
cs to the Maps which illustrate this book. Every intelligent instructor 
^nst haTO noticed that the maps generally put into the geographies pre- 
t>ared for Common Schools are extremely meagre and imperfect; many 
ooimtries are not represented at all, and those which are exhibited are de- 
lineated on flo small a scale, and are so carelessly drawn, that the impres- 
nons they oonTcy are of scarcely any yalue. • 
The greatest possible pains haye been taken with the compilation, draw- 
ond engraying of these Maps, to make them full, clear, and reliable ; 
y will possess the additional merit, not found in any other similar 
.lished in this country, of showing contiguous states and coun 
he iame settle. This is an important desideratum, and has beei 
itirely disregarded in the preparation of School Geographies, th4 
b^ng that no correct ideas of relatiye size and dimension ar4 
)th«r desirable improyements are introduced, and the Publishen. 
t that the Map illustrations far excel those of any similar 

as complete as the limits and design of the work will allo^ 
; largest number of pupils in our Common Schools will find 
Q acquiring a good knowledge of geography. 
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